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What do you do 
when the load's 
too heavy for 
your little Chevy? 



Take the Coleman Caboose. 



The new Coleman Caboose lets your quick little cor 
cany like a wagon 

The Caboose is light, lithe and -rolls like a fovoe 
Just the ticket for spruces and spring seedlings, 
bricks and boards, luggage and leisure gear 
or the antiques you can't pass up at the auction. 

Vbu can even get an optional top that keeps 
out weather, and locks to keep out Intruders. 

And when your haul is oven the Caboose stands 

on end and hides against a garage wail, fence or utility shed. 
The Coleman Caboose 

M IEESHI/T only costs about as much as 

AShhhhSbI/ a good set of redials. 
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B-D\ Steak € Decker 



Black ft Decker 
Va^HP Variable 
Speed Jig sow: 
Featuring fingertip 
speed control, cali- 
brated titling shoe, 
detachable cord, 
and no-ground 
double insulation 

$27.97 



Black & Decker 
Bench Grinden 

With 10" wheel 
spread for grind- 
ing longer objects, 
and self-aligning 
sleeve bearings for 
accurate work, 
includes two 
grinding wheels, tool 
rests, wheel guard 
covers, eye shields, 
rubber feet, and 6' cord 

$34.97 



Block 8t Decker 
714' Circular Saw; 
With no-ground 
double insulation, 
power lock-off 
button, sawdust 
election chute, 
and permanent 
lubrication. 

$42.97 



Black & Decker $ yis-HP 
Router; Routs, grooves, 
trims, decorates. 
Featuring ail-balF 
bear ing construe- 
[ton, precision 
vertical depth 
adjustment, 
and no-ground 
double 
insulation. 

$29.97 



Black & Decker 
Value Plus power 
tools are on sale 
from May 31 through 
June 19 at over 1,900 
K mart stores 
across the U S A, 



Black & Decker quality at a K mart price. Nice. 
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LETTERS 

TO THE EDITOR 



Some like 'em hoi 

As a woman considering a new high- 
performance car. I enjoyed Joe Old- 
ham’s article Detroit Puts Muscle 
Back In (page 109, Mar. "S^J. But in 
his review of the Mercury Capri, he 
says: "Most women won’t like this 
car. Moat men will." 

Unless Oldham has had a sei- 
change operation, he doesn't know 
what women will like. I* and many of 
my women friends, eiyoy a car that 
really goes. 

KRISTI CARLSON 
LISBON, N O. 

What happened to the Chevrolet 
Citation Xll and Pontiac Phoenix 
SJ? 1 wae under the impression 
these cars were made in Detroit* 

ALVIN WASHERMAN 
MIAMI BEACH 

Oldham writes in glowing terms 
about superfast acceleration, smok- 
ing tires and beating out the next 
guy at a stoplight. People with driv- 
ing habits like these are bad news 
for everyone on the road. A car is a 
piece of heavy machinery that can 
mangle people and other cars when 
driven without caution. 

Our roads are crowded with cars, 
pedestrians, cyclists and children. 
No one can drive in a vacuum. 

FRED DEVIN 
NEW HAVEN. CON V. 

Author Oldham replies: Maybe our 
roads wouldn't be so croivded if peo- 
ple didn't poke along at ridiculously 
low speeds. Seriously, though, we 
were talking about what seems to be a 
peculiarly American phenomenon; 
ne certainfp weren't advocating reck- 
less driving habits. 

We reviewed the Chevy Citation 
Xll in our January '$ > issue l An 
American Sport Coupe Takes On 
Four Imports, paje W. it blew the 
doors off the foreign competition. 
Pontiac wasn't advertising its Phoe- 
nix SJ as a performance car until 
recently. We tried fo get a Trans Am 
for our muscle-car test, but only one 
had been built at the time and it icos 
nof available , 

Missing windmill mystery 

Motorists on Interstate ID near 
Palm Springs, Calif,, will aof see 
those two giant windmills you 
showed in your March ‘82 issue (PM 
Briefs, page 90. The vertical Dar- 
rleU3 rotor blew to pieces the first 



time it was started, and the propel- 
ler type had to be dismantled shortly 
thereafter because of problems. 

If NASA had acted with the same 
efficiency on the space program, 
John Glenn would still be waiting on 
the launch pad. 

Al>AM BALAH 
PALM SPRINGS, CALIF. 

IPs a bit embarrassing, we admit* 
hut they sure were there when the 
photo was taken. Word from DOE in 
that the Darrieus rotor hits been tem- 
porarily abandoned, but the propel- 
ler typt IS being rebuilt and will be 
hack in service soon. 

PH's treetop hideaway 

Here's a photo (belowl of the tree 
house 1 built from your plan* (B r/iitl 
This Twetap Hideaway For Your 
Sonniers, page £2. Aug. '8U>, Be- 
cause my trees were farther apart 




PM H a tree house, as CuiH by reader Mafia 
Albino. Open porch ahead of roofed area Li 
nice added feature where apace permits. 



than the ones you showed, l used 
52 x8s for the main support beams 
instead of 2x6s. 1 also had room to 
add an open porch in front of the 
roofed section. 

The children love the house, but 
there's one problem: Now they want 
me to build furniture for it. 

MAHIO ALBANU 
SHREVEPORT. LA. 

Sorry we got yon info more work, 
but you did a great job mi the struc- 
ture, For others who may be inierest- 
ed if i this project, photocopies of the 
article are available for 73 cenfa/rotn 
Popular Mechanics, Box lOUt, Radio 
City Station, New York, N.Y. W101* 

No hot air 

It was great to see your article Now 
We're Ballooning On Solar Power 
(page 1 00, Apr. '82J. In 1967. I built a 



model of Lee Ashman's solar-pow- 
ered balloon for a science fair 
project, My teacher said J was wast- 
ing my time and should be working 
on something "important/' 

Funny how times change. 

SCOTT PARKER 
BEAUMONT, TEX. 

Zap— you’re alive! 

I'm very pleased with the NiCd bat- 
tery rejuvenator 1 built from your 
plans {Zap Your SiCd Batteries To 
Life, page 62, Feb, ‘82k It has made it 
possible for me to rejuvenate NiCds 
that I was unable to restore by any 
other means, 

CHARLES, ASEA 
PARSIPPANY, NJ 

Automated gate 

In a recent Homeowners' Clinic 
(page 32, Jan, '82). a reader inquired 
about using an electric garage-door 
opener to operate a fence gate. We 
did exactly this to control a 12-foot 
sliding driveway gate. It works 
great, 

I used a standard opener, modified 
to operate at from its intended 
position. I lengthened the rail, chain 
and cable* readjusted the stop 
switches to accommodate the longer 
travel and enclosed the motor as- 
sembly in a waterproof housing. 
Total cost: $198, 

Anyone wishing more information 
about this procedure is welcome to 
write to us, 

GU3 FOSSUM 
+£0^2 3nl ST, E, 
LANCASTER, CALIF. 9353S 

A cool idea 

In your March f S2 is&ue (The PM 
Garage, page 74 1, you say that elec- 
tric cooling fans in cars are more 
efficient than belt'd riven ones. How 
can it be more efficient to run a fan 
off the generator,, which is driven by 
the engine, than directly off the 
engine itself? 

W, B. DELONG 
HOCKE&SIN. DEL, 

Anfo editor Tony Assensa replies: 
An engine-driven fan uses J to 5 hp 
and nm* all the time, ereii when it 
doesn't have to, such ms during high- 
way cm ising. But a thermostatically 
controlled electric fern comC-C on Only 
irftep wnfer femptfrafttre ibrdicaj'ts 
it's needed, and it. runs on reseme 
power already available, Thus, Ihi 
saving. M 
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Dodge introduces the 
‘Four Wheeler of the Year." 



"...the Power Rom 50 is one ol the oil -around greol mini 4x4 
pickups to hit the morket' 1 four Wheefer. Jon 19S2 

”, , .any way you slice it. ihe Power Ram 50 is the best there is 
among small 4x4 pickups” Pickup, Von J 4WD. Jon 19*32 

"This is not a mini pickup like all ihe others from Japan bul rather 
a mini 4x4 lhal rivals l he power and performance of any (small) 
pickup you choose lo slick il against'/ 

4 Wheel & Off-Rood. Jort S9B2 
That's a sampling of what the experts hove to say about ihe new 
Dodge Power Ram 50- Here are same key facts behind ihe roves. 
Mot# hauling power than Dal sun and toy ala. 

Power Pam 50 hauls the biggest standard payload in its 
wheelbase class. It's got the biggesl engine you can get in a 
small 4x4 pickup- Most horsepower., mosl lorque. Sis indepen- 
dent front suspension shows you irue grit o*er rocky terrain. 

Drive II yourself. Odds are you'll discover what ihe experts 



a ready know: in the tough world of 4-wheel drive. Dodg«e 
Power Ram 50 is the toughesi small pickup of them all. 




Jos! 



v M«iv« low-priced t 
limited quonMiy. 



6199 





Qodgo Power 
Rom 50 Speri 


Datsyn 
Span 4*4 


Toyota 
SR'5 4xd 


Engine. Iiien. cyl 


2 6 Four 


2-2 Four 


7 4 Four 


Horsepower @rpm 


JOS @5000 


9B @5200 


100 @4800 


Torque @rpm, lbs.-fl. 


139 @3500 


>27 @2800 


129 @2800 


Payload, lbs. 


15t0 


5400 


1400 


Fuel lank capaciiy, 
U S, gal. 


IB.O 


15.9 


13.5 


Box length, In. 


SI .5 


73.4 


732 


Steering lype 


Power 


Manual 


Manual 



' h» 1'idcfrr pf iu thflLdirtg f, 'It lauii and dtilira'ian. ctarQH *■«! m at i li-B 



Wirings In t98l Dodge fiamchorger won Four Wheeler 
r^ogorine'* "Few wheeler of ihe Year" award, How 
D^dge Power Ram 50 is 19S2's winner, and Oft Rood 
rragcaine'i "4x4 of the Year'.’ 





SCIENCE WORLDWIDE 



Oo nut-shaped magnets to held Fusion clouds 




Firal ol 22 Olg m*qrats It delivered la Princeton far the high-energy fusion reactor 



Water, water everywhere 

Calling all scientists: Be on the look- 
out for 260 million tons of water 
vapor missing each year. Originally, 
scientists thought the water that 
evaporates from the Earth's surface 
trickles back down as precipitation. 

But Lawrence Livermore physics 
lab sleuth Hugh Ellsaesser haa mea- 
sured the vapor content of the 
stratosphere and discovered hun- 
dreds of millions of tons less vapor 
than expected. In a recent paper, 

NASA researcher Ed Danielson sug- 
gested that the missing vapor may 
get supercooled! at high altitudes, 
float partway down, get warmed and 
rise again. This moving around 
keeps it from be mg detected- Howev- 
er, Ellsaesaer notes, the Large thun- 
derstorm systems in which this sup- 
posedly takes place aren't massive 
enough to hide the vapor. Thus, the 
mystery continues. 

Sunlight 

Solar collectors of the future may 
look like arrays, of fluorescent bulbs 
on a large rectangular frame. Re- 
searchers at the General Electric 
labs in Schenectady. X.Y., report 
that experimental collectors, using 
clear plastic glass tubes resembling 
fluorescent bulbs, gathered more 
sunlight than standard glass or 
plastic bubble covers of convention- 
al collectors. 

As the sun moves across the sky, 
the tube shape presents a greater 
surface area on which to shine. The 
glass-tube array aits atop slabs of 
high -temperature plastic foam that 
serves as a perfect insulator. 

When the collector comes to mar- 
ket later this decade, GE expects it 
to gather three times more solar 
heat during a northern U.S. winter 
than conventional models. 

Skin-chilling newt 

Skin taken from a dead donor's back, 
chest and thighs once could remain 
"viable" for only 24 hours. But Dr. 
Randolph May at St. Agnes Medical 
Center in Philadelphia now reports 
keeping skin viable for weeks by 
slowly freezing it to -385“ F, for 
storage, then warming it to room 
temperature ih 15 seconds when a 
transplant is required. 

Viability is the skin's ability to 
retain moisture, control body tem- 
perature and prevent infection. Af- 
ter a few weekz, the body rejects the 
donated akin. But by then, a fresh 
layer of skin haa grown back to do 



The "conservation" laws of physics say. 
In effect, there's no such Ihing as a bee 
lunch But a bargain is permissible. 

Thus, Princeton’s donut-shaped Toka^ 
mak fusion reactor will begin operations 
later mis year, At temperalures of hun- 
dreds of millions of degrees Fahrenheit, 
Itie reactor will join single atoms ol light- 
weight deuterium to form heavier ele- 
ments, while also releasing vast amounts 
of energy. 

Obviously, it takes energy to make 
energy. Sul Ihe bargain comes from the 
fact lhat the piasma cloud produced In the 



the job. With the new technique, skin 
has been kept up to SO percent viable 
for "several weeks." 

Mew chemical group 

A Purdue University team has dis- 
covered the first new class of "chon- 
drite" meteorite in 150 years. 
(Chrondrites are the remains of me- 
teors created at the beginning of the 
solar system.) 

Examining a meteorite that fell 
near Cumberland Falls, Ky., chem- 
ist Michael Lipschutz and his assis- 
tants dubbed the group "foaterite," 
after the iron-magnesium fosterite 
mineral particles found inside the 
meteor. The chondrite drew the 
chemists' attention because of its 
odd interior color — ash white with 
jet-black speckles. Lipschutz says 
that analysis has shown it contains 
carbon, which is odd for a meteorite. 

Whistle stop 

An unidentified federal agency was 
about to grant money to a scientist 
whose work had been exposed as a 
fraud, when "someone blew the 
whistle*’ 1 according to Rep. Albert 
Gore Jr, (D.-Tenrc.h But members of 
the congressional science and tech- 



reactor will yield mora energy than 
required to create it— if you can keep the 
cloud from drifting apart 
That’s why the T okamak is lined with 22 
high-powered magnets. The 1 1 -ton coils 
use 1 ,500 feet of copper to conduct elec- 
tricity. When wound, each has an inner- 
circle diameter of 10 feel and a 14-foot 
outside diameter— a very tight fit. Wes- 
tinghouse Electric delivered the first of the 
magnets earlier this year and will com- 
plete delivery by early winter. Pnncaton 
officials hope lo generate a reaction that 
pays for itself by 1905. 



tic logy oversight subcommittee- 
chaired by Gore — met with officials 
of the agency and the grant money 
was quickly withdrawn. 

In an exclusive interview with 
PM, Gore declined to name the agen- 
cy, but said the subcommittee prob- 
ably will hold hearings later this 
year, because he and other members 
aren't "entirely satisfied with the 
response" of federal agencies to 
charges of unchecked fraud by scien- 
tists working under federal grants. 

During hearings last year* the 
House panel uncovered several inci- 
dents in which scientists knowingly 
falsified data to get papers pub- 
lished or to qualify for grants. M 
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Pall Mall Light 100's. 
A third less tar 
than the leading 
r filter king, and m 
still great taste. 



Rail Mall 

Light 100‘s 9 mg tar 0.8 mg me 

Leading li-Her king I5mg lar IT mg nc 
Lowest brand 

less lhan OQlmg tar 0002mg me 



Warning The Surgeon General Has Daiemwied 
That Cigarette Smoking Is Dangerous 10 Vour Health. 



f pijj. "laC 0.0 m§, nmrtiM a*. uer naanne, FTC Report Oat ‘8k 
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Over 7,000 drinkers across the 
country have compared the taste 
of Imported Windsor Canadian to the 
taste of Seagrams V.Q. 

And they chose the mild, smooth 
taste of Windsor over VO— 57% to 43%. 

If you’re a Windsor drinker, that 
will come as no surprise. But if you’re 
not, try the taste of Windsor and find 
out for yourself why it's the Canadian 
that stands alone. 

You can't beat the taste of Windsor. 
And you certainly can't beat the price. 



WINDSOR^ 



ONF EANAIHAN STANDS AlONF 
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Turbos galore 

Making its world premiere at Gene- 
va was Mitsubishi's Star ion. a turbo- 
charged 2+2 fallback that'll be the 
eye-catching car in the new Mitsubi- 
shi dealer network. It’ll have to buck 
the tough RX7/Suprs/Z-ear triumvi- 
rate. In Europe, all of Mitsubishi's 
cars — St anon, Sapporo, Colt, Gal- 
lant and Lancer — are offered with 
turbos. 

Turbos for dienel and gas engines 
are showing up everywhere: Rolls- 
Royce previewed the Bentley Mul- 
sanne Turbo, one hot luxury sedan, 



Spring wos i n the air whe n the Gene- 
va Motor Show opened in March, so I 
made a beeline for the new convert- 
ibles. 

Beat of the bunch, hands down, 
and top down, is the Porsche 91 JSC 
Cabriolet. It's the first all -open car 
from Porsche since the 1965 Model 
356, and it's not to be confused with 
Targa models which have the built- 
in roll bar. The cleverly designed 
soft top lets the Cabrio retain 2+2 
seating, and the top’s aerodynamic 
profile, similar to the Coupe's roof, 
Jets the Cabrio run just as fast: 145 
mph top speed. There's no produc- 
tion convertible that's faster. One of 
the options with the Cabrio, which 
arrives here later this year with a 
sticker topping $30,000, is a good ol' 
tonneau cover. You merely unzip 
the driver’s side and buckle in to 
blast off. 

Not as fast, but maybe even more 
fun is the much more affordable rag- 
top Samba. This Everyman's con- 
vertible, from the French Talbot 
firm, is a Pmmfsrina design that 1 



would love to aee marketed here. No 
such plans are in Ihe works, howev- 
er, so VW, with its Rabbit convert, 
conti mies to have the four-seat, 
open-air market to itself. 

Show stopper among the non pro- 
duction design exercises was from 



Cores roadster is ■ show ear from Opel. 

none other than General Motors., 
The Opel Corsa show car is a four- 
seater that's based on the European 
S-car that will be built in Spain and 
debut later this year. The produc- 
tion car will be nothing like this one, 
though, 

There T s a fairing behind the driv- 
er’s seat, making ihe car look like a 
little racer, and other unique fea- 
tures, What a neat roadster! 



Mitsubishi Station Turbo arrives In Si 

with the turbo boosting top end to 
130 mph and cutting 0 to 6U to 7.4 
seconds. Then there are the VW- 
Audi cars, which are getting turbo- 
dlttrtls almost across the board. We'll 
be seeing some this fall. 

Gimme a break 

Anew version of Peugeot 's 505 made 
its debut at the Salon International 
de ['Automobile: It's the wagon, of 
course— or H, break" as they call it in 



Peugeot 505 wagon will gel a 1urt»di»ei. 

Europe— and it will delight Peugeot 
fans who have ttred of the bulbous 
old 504 wagon. So, if you're all ready 
for a really elegant hauler, this is 
the one, iw 



By BILL 
HARTFORD 



Talbot Samba la a mini-convertible with economical 1,3€0 -cg Four and Iota of charisma. 
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, ft took us 
22 minutes 
wjrh a brush 



It s times like this 
you’ve got a Wagner 



4ft milts. 



3 mitts. 



w painted a shurret 
in 3 minutes 
with Q Wagpet 

B l'o‘.’.rr ihuifu 



bVihrs. 



We painted mis wicker 
chair in 4% minutes 
with a Wagner Power 
Painrei It fooir us I 
hour with a brush 



\V£ pointed this house in 6h hours 
with a Wbgner Power Pointer 
It took us 1? hours with a brush 
Both were done excluding tdn > 



21 mins . 



We painted on dghi foot 
sect ion of (his fence 
in 21 mj/rufe s with a 
Vagner Power Painter, 
ft rook us J hour and 
20 minutes with a brush 




that’ll make you glair 

Power Painter. 



Every once in a while you come 
across a product that offers signifi 
cam advantages over a tried-and 
true method of doing things. 

In the case of painting, consider 
a Wagner* Power Painter- instead 
L of a brush. 

A Wagner Fbwer Painters 
speed should quickly make a 
l believer out of you. Just among 
i the examples we've shown, the 
i time saved is astonishing. 

L And a Wagner Power Painter 
is ideaftor dozens of other 
painting chores around the house. 



That’s ai so why a Wag ner Po we r 
Painter is so effective on rough, 
textured surfaces like shake shingles- i 






t_ - ^ Professional -I pokin g results 
made easier 

Of course, speed isn't a Wagnet 
Power Painter’s only long suit. 

A Wagner Power Pamter also 
makes it remarkably easy to achieve 
professional- looking results - the 
spray lays down a smooth, even 
hmsn with no brush marks. 

And when it comes to intricate 
painting jobs like wrought iron rail 



Spxay. 

Virtually any land of latex or 
oil-based paint is compatible with a 
Wagner Power Pamtet 

It can also apply stains, var- 
nishes and lacquers. Or spray almost 
any other liquid, even pesticides 
So a Wagner Power Painter is a 
lot mote than just a "one project " tool. 

And cleanup is simple-just 
ru n the appropriate solvent through 
until its clean. 



& 




ngs. louvered doors and bicycles, its 
’ "" Power 



amazing the way a Wagner 
Painter teaches into crevices and 
applies paint. 




The secret to a Wagnet Ffower 
Painter is a precision electric, piston- 
driven pump. 

licreates a pressure that propels 
liquid out through the tip, which 
then forms the spray. 

There's no bulky air compres- 
sor to lug around. And significantly 
reducea fogging" that usually ac 
companies painting with compressor 
powered sprayers because a 
Wagner Power Pair, ter doesn't mix 
the paint with air. 



TTien ask to examine a Wagner 
Power Painter first-hand. 

Whether you're painting your 
'57 Chevy or the broad side of a 
barn, you II discover 
there's a Wagner 
Power Painter that's 
just right for you. 

And we think 
you'll also discover 
it’s high time you 
owned one. 









A variety of helpful attachments 
make Wagner Power Painters even 
more versatile. 

Complete oudils include things 
like a flexible spray tip designed 
exclusively for floors and ceilings. 
And a tube that replaces 
the reservoir. so you can 
draw paint right from 
the can. 

You can even get an 
optional spray tip that 
narrows the spray for 
precision painting. 

But rather than simply reading 
about a Wagner Power Painter, we 
suggest you visit your local hard- 
ware store, paint store, home center 
or wherever quality paints are sold, 



iv 62 'Gtagix , Sfirjf- kiht 






WAGNER 
Brochures 
Dept. L 
1770 Fernbrook Lane 
Minneapolis, MN 55-441 
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Please send your free "How 
to..: brochures to help me 
learn more about painting 
with a Wagner* Power 
Painter- . 



Name _ 



Address. 
Qiy 



State , 



.Zip. 
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The Right Tool for Pointing" 



^^^N02INASEBIES_ 

GUARDING 

YOUR^ 

MILITARY 

EXPERIENCE 



FRINGE BENEFITS 



If you have experience in any 
branch of the Armed Forces, you could 
not only be earning a good extra 
income -but enjoying some valuable 
fringe benefite-while you hold one of 
the most importanljobs in America. 

In an Army Guard unit dose to home. 

Here are some of the many 
fringe benefit you get for serving jusi 
two days a mon Lh and two weeks an- 
nual training each year (after an initial 
training period) in the Guard: 

Free air travel : is available to you 
as a service member anywhere in the 
continental U-S , Alaska, Hawaii or 
Puerto Rico, on a spftCa available basto- 
Edu cation Assistance: depend 
ing on the stale in which you serve, you 
may be eligible for tuition aid, college 
loan repayment and other types of edu- 
cation assistance. Your local recruiter 
has complete details. 

A bigger pension: you'll earn 
extra retirement credits, and you can 
start collecting your pension at age 60, 
PX Privileges; up to 48 visits 
a year. 

Low-cast life Insurance: up to 

520,000 in coverage for just pennies 
a day, 

Youll also be helping people in 
your comm unity and state when nat- 
ural disasters or other emergencies 
strike. We think youll find that's the 
biggest "fringe benefit* of all. 

Fringe Benefits. Just one more 
reason to Guard your military experi- 
ence in the Army National Guard. 

To learn aboui other reasons- 
ffom cash bonuses to new skills- see 
your local recruiter, or call toll-free 

000638-7600.- 

-In Ifepflii: 1ST KS& F\iC*oRkP Vjmg, 

IMaMtel Si. Ckm |: 7 7 3-6136; WarWaiMl. mUBK in 

Aiaiii. ttituuft local jAuaW: diretlun 

The Guard is 
America at Its best. 

NATIONAL 

GUARD 
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till 1 was one of those s real I, 

I but telling, points/’ 
said PM h s Steve Willson to 
sum up a visit to Ernest Gin 
ser's shop (page 94). 

While examining some 
pine cabinets Glaser made, 

Sieve asked why the draw* 
ers worked so well. Glaser 
revealed that he had care- 
fully laminated maple strips 
to the drawer bottoms and 
cabinets to gain such effort* 
leoc movement -Instead of 
using commercial slides. 

It was a simple technique, 
and nothing to rival t he ele- 
gance of his furniture mak- 
ing. But, such details mark The cutting edge; PMb Willson mBkeslime-hon- 
t he work of a c rafts man . 016(1 in*p«tlOrt ifi * fin® craftsman a great Bhop, 



Out of the Fuego and Into the bunkers: Auto buff As senna 
war-history buff while at Omaha Beach. 



Are car buffs truly 
fighter pilots at 
heart? Seems so. 
PM’s Tony Assen- 
za. after testing a 
new Fuego and 
Renault 9 (page 
90), toured Nor- 
rnandy p s war sites. 

Devoted as he is 
to cars, Tony was 
finally moved to 
murmur: "I'd even 
turn in my driver's 
license to have 
been in the cockpit 
of a P-51 here. 1 ' 



Touring the mothballed lows for 

our horn-again battleship sto- 
ry (page 73), Technology Editor 
Robin Nelson reports he felt he 
had entered a time capsule. He 
fou nd sue h rel ic s a a a complete, 
HMOs-style soda fountain. But 
most interesting was the ship's 
newspaper print shop — with 
drawers of hand-set type. 
"Somehow/' says our bemused 
technologist, “I think news 
that crawls across tho inevita- 
ble TV monitors of the reacti- 
Tima capsule: Hand-set type still remains In vated /oira is nqt going to have 
the moihtalled fowa’s newspaper shop, the same flavor/ 1 M 
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We put America on radial s. 



r every roa 

rno^adai 



Michel in 'X - radiate are designed to give you 
the ground-grabbing traclion you need on just 
about any Kind of road. Or no road at all 
And you've goi a lot more going tor you 
when you're going on Michafins Like outstand- 
ing handling, and traction, fuel savings up to 
depending on how you drive, and Jong 
tread life compared to bias ply tires. Puncture 
protection, too, and excellent retrea debility 
That's why more and more drivers are 
picking up Michelin radiate tor their pickups 
We pioneered the radial for light trucks and we 
pioneered specially designed radials for vans, 
campers and 4-WD s* too. 

See your authorized Michelin dealer 
You'll find Michelin radiate are competitively 
priced with other leading radiate When you \ 
atari with Micheltns there's no stopping you 
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Announcing 

a major new porcelain plate collection . . . 



WATER BIRDS OF THE WORLD 

by Basii Ede 

An exciting new series of twelve collector's plates 
by Europe's foremost wild bird portraitist. 



Each plate beating an original work of art created by Basil Ede 
exclusively for this collection. 

Each decorated with a border of pure 24 karat gold „ 




Available by subscription only. 
Advance subscription deadline: 
July Jl. 19&2 



U THE KWTISZ Haul Fdc, of Su-vse*. 
WGh England, has been called “the out 
.Jugh funding w ild bird portraitist of his 
general km. autd perhaps of hfcs ctn- 
Uiiy" He is widely regarded as Europe's 
most distinguished bird artist. Indeed, 
the authority of his style and the distinc- 
tion of his work have profoundly in flu 
etieed the way birds arc portrayed by 
artists throughout the wor Id. 

After notable exhibitions in London 
and other major European cities, Basil 
Ede was honored by a one-man show at 
i he Smithsonian Insticu Lion's National 
Collection of Fine Am in Washington. 
D.C This was followed, during recent 
years, by important exhibitions at New 
York's famous Kennedy Galleries. 

His paintings have been commissioned 
by the National Audubon Society and the 
World Wildlife Fund , among others. And 
he Is represented in many public and pri- 
vate collections, including the Smithso- 
nian Institution and the collection of 
HRB Prince Philip, Duke of Edinburgh 
Now. at the height of his career. Basil 
Ede has created an important new series 
of superlative works of art in (Inc porce- 
lain — Wafer Birds of lb? World. Twelve 




CANADA GOOSE 



collector's plates portraying the wild 
beauty' and majesty of water birds in pre- 
cise. authentic detail — with Ede's inimi- 
table Bair for color and composition. 

Fjch of these twelve plates is, in itself 
a masterful work of art Together they 
form an incomparable collection that will 
be a proud acquisition for every sub- 




scriber a focus for conversation and 
admiration w hen displayed in the home. 
THE VATEH BIRDS PLAITS. The plates 
will be large In elec — 9 inches in diam- 
eter— iu provide lull scope for Ede's 
finely detailed portrayals of water birds in 
i heir natural habitat 
And they will br crafted under the 
supervision of Franklin. Porcelain in Ja- 
pan, by craftsmen schooled in the deli- 
cate, demanding art of fine porcelain. 

Franklin Porcelain has devoted more 
than iwo years to meticulous preparation 
for tin? issuance of these plates, and every' 
detail w ill be of the highest quality. Far 
example, each plate will be hand- 
decorated with a border of pure 24 karat 
gold. And each plalr will in corporate as 
many as sixteen separate ceramic colors, 
Ede's vcry r beautiful and marvelously 
accurate works nf an— created espe- 
cially for this collection and available 
only on these fine porcelain plates — 
make this an aceptitfition that will be en- 
joyed and prized by all who love the 
beauty of birds, of *t. and of porcelain 
THE SIGNATURE EDITION. The first edi- 
tkm of this collection will lie a special 
Signature Edition Each collector's plate 
in this limited edition will bear Basil tide's 
signature sin the hack in 24 karat gold. 
This signature will appear truly on the 
plates in ibis first edition , 

The plates in this unique edition w r ill 
be crafted exclusively for individual sub- 
scriber*. The edit ion is available only 
until the end of I9B2. And the limit, of One 
collect fon per subscriber will he en- 
forced without exception. Thus, the total 
number of sets of the Signature Edition 
wilt be forever limited to the exact 
number of original subscript tors entered 
during the offering period. 

ADVANCE SUBSCRIPTION DEADLINE; 
July 3 1 . 1 9H-2- Tlic Signature Edition will 
be Issued tu subscribers at the conven- 



ient rate of one plate every other month. 
The original Issue price of just *55 per 
plate is payable in two convenient 
monthly installments of *27.50 per 
month. Each plate will be accompanied 
by specially written reference material 
and a special wall mourn. And a Certif- 
icate of Auihenricfty will accompany 
each collection 

There is no need lu send any payment 
now. But your advance subscription ap- 
plication is valid only If postmarked by 
July Mu. 
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water birds of the world 

Valid onty if postmarked fry 
JulyM , m2. 

Franklin Porcelain 

Franklin Center, Pennsylvania 19091 
Please enter my Mibseriptiun for Lhc 
Water Bints aftb* Wtittd puree Lain plair 
coiltclion, bearing new and original 
works of ait by Basil Ede and his sigma 
lure in 34 fcsrai gold, 

I need send no payment now. The 
twelve plater arc to be sent to me at ihe 
rate of one plate every' other month, and 
I Will be billed for each plate in two 
equal monthly t nUalfmenU of *27.50" 
each, with the first payment due in ad- 
vance ttf shipment 

V'fur raj iW( m/n fta. 

Signal li re 

. , ■ ^*L,mr.™ -if hv«...Ifr *et|rri— <4 

Mr. 

Mrs 

Miss, 

fkliill r-l^r llMv 

Address 

City 

State, Zip 

Umtt On* c otlectton pee Mubscrfotr. 

102 
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Portable videotext 

I stood in the plush, combination lob- 
by and casino of Las Vegas's famed 
Caesars Palace hotel. Around me 
swirled the glittering girl a and jad- 
ed. pinky-ringed men who throng to 
that city — to win or lose, But before 
me stood one incredulous hotel clerk 
who could only* in massive befuddle- 
ment. repeat my own words to me. 

"You want to change your room to 
one with a modular phone plug?" he 
asked me. His voice hinted at his 
suspicion that 1 had discovered a 
new perversion, 

"Well.” I explained, "1 have this 
new computer , , , not really a com- 
puter — more a terminal. It's the 
new RCA VP3501 ... and I'd like to 
plug it in and. . . The clerk's eyes 
were glassy. He motioned for the 
night manager to join our conversa- 
tion- Joe Oldham. PM's Executive 
Editor who was attending an elec- 
tronics show with me, mumbled an 
excu&e and hurriedly detached him- 
sptf from my Hide tu vanish among 
the slot machines and showgirls. 

On my own. I explained, as best 1 
could, to the Caesars nighttime 
staff: 

"This terminal looks like a flat 
typewriter keyboard; you just plug 
it into any phone line and attach it to 
a TV. Then you can call any of the 
national computer services." 

“Computers?” the night manager 
looked at me suspiciously, her eyes 
heavily lidded. “Why would you need 
to call a computer?" Off to the side, a 
million bells and sirens announced 
suddenly that at least one jackpot 
had been won, temporarily drown- 
ing out the moans and curses of the 
losers. 

[ wondered if 1 should tell her 
about MicroNET and other such 
computer networks — that the ter- 
minal would allow me to stay in 
touch with friends throughout the 
country via electronic mail and con- 
ference-style typing. Or perhaps 1 
could mention the up-to-the-minute 
news and features. Then again, 1 
could explain how 1 could have 
access to various programming lan- 
guages to while away my after-loa- 
ing hours. 

But I had hesitated too long. 

“Surely." she said, “you realise 
that finding one room with a modu- 
lar phone plug out of all our rooms 
would be/' She paused, “like looking 
for a needle in a haystack. 1 ' A slight 
smile at her own originality flick- 
ered at the corners of her mouth, 

"Oh, well, thanks," I mumbled and 
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Socket to 'em 

Have you ever finished an elecltonic pfOfed 
which uaca tnlegfatod circuits, lumed il qn and 
watchad it just sit ihere? If so, you may Know 
hpw difficult, annoying and often impossible it 
is to tfssolder "chips" without hurting (he prrnl- 



turned away. My heart fell. 1 was 
alone in Caesars Palace, Las Vegas, 
without even a computer terminal. J 
would have to make do, 

Later in the week, in the far less 
boisterous realm of Detroit. I again 
checked into a hotel without the 
right style phone jack- But at least l 
would be able to play with the auto- 
makers 1 computers in Motown for a 
PM story (see How Computers Bring 
Core To Life a page 76). 

A real test of the VP3301 would 
have to wait until 1 got home. 

Plugging In 

Back on familiar turf again. 1 con- 
nected the terminal to a modular 
phone jack — the kind that’s avail- 
able in most private homes- Installa- 
tion took only about five minutes. 
Then, at last, 1 was able to put this 
exciting new machine through its 
video paces. 

As 1 had told the hotel people, the 
VP3501 looks like a flat, compact 
keyboard. Its keys are membrane 
switches (if you've seen the Atari 
400 computer or Odyssey 3 home- vid- 
eo game, you'll note that they have 
similar keyboards). 

Dialing MicroNET (the terminal 
comes with an application to join 
that network; ccsts are $6 per hour), 
and connecting took only a minute 
or two. 

The VP35Q1 lets the user choose 
from six bright colors (or black) as a 
background on the TV screen and 



ed-Girtuai or perfboarci. Tha sdulion is simple: 
Use sockels— all ihe lime. DIP (dual in-fine 
packaging] sockets sell for under a doJla r , but 
(hey can be worth a million when you neatly 
need Ihsm. 



also change either the intensity or 
color of the scrolling type. 

Even the membrane keyboard 
was easy to get used to. Luckily, the 
RCA engineers had thought to have 
the TV speaker “beep” whenever a 
key was typed, so the absence of a 
typewriter "feel" didn't matter. 

At about $400, this new terminal is 
a first in inexpensive at-home or 
office telecommunications. It was 
simple to use (complete with an 
excellent instruction manual) and 
reliable, 

If ail you need is communications 
and not a computer, this is a good 
buy. Or if you want to add a portable 
terminal to an existing computer or 
network* this is the most portable 
one Pve seen that offers a full key- 
board and a 40-character by 24dlne 
display. 

Last I heard, RCA was even com- 
ing out with an attachment that 
would let you use any telephone — 
maybe even Caesars’, m 
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LIGHTS: 111 mg. 00 frig, mw. 

LIGHTS mil’s: 12 mg, V, 0.9 mg. mctiTine, w. per cigaitiTfc FT* fl^ppri DEC. r fll 



Winsto 






Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health 



This is your world. 
This is your Winston. 
The only low tar 



HOMEOWNERS’ CLINK 

QUESTIONS/KNSWERED 



Soundproofing a room 

My hedwotn is on the second floor of 
ti re modeled house. The studs are 
£x6s with 6" in. of insulation in the 
walls. I sometimes work night shifts 
and sleep during the day. Si nee my 
neighborhood is quite noisy. I ifon- 
dered if you could tell me how to 
soundproof the mam inexpensive- 
ly?— Jeff Nelson* V'iiTpiiHcu Minn. 

The National Bureau of Stan- 
dards book H MBS Building Science 
Series 104 t quotes from the 197-1 
ASHRAE (American Society of 
Heating, Refrigerating and Air-con- 
di tinning Engineers) Handbook of 
Fundamentals that “noise within a 
room is absorbed by draperies, rath- 
er than reflected as from uncovered 
glass. Also, outside noise transmit- 
ted through the glass is partially 
absorbed (by draperies), The denser 
the weave and the heavier the drap- 
ery, the more effective it is in reduc- 
ing noise transmission," The same 



book mentions that storm windows 
and weatherslripping aid in stop- 
ping sound, 

I would add storm windows and, if 
spare permits, a floor -to-ceiling 
drape the length of the outside wall- 
A thermal drape installed on a trav- 
erse rod would also help. 

Insulation removal 

The local mutiny company that just 
reshingled my roof told me to remove 
the fiberglass insulation installed 
between my ceiling rafters. I rii- 
stalled this insulation about W years 
ago with the vapor barrier facing the 
living space. When the new roof teas 
put oh, f also had a thermostatically 
controlled fan installed on my roof. 
The roofer said that unless I removed 
the insulation, the shingles would 
curl. Is he right l — dames Barber, 
j Yet^ t’nsf/e. Pa. 

James, unless you’re not telling 
me all, 1 think the roofer lias a part 



SERVICE TIP 



in past Homeowners” Cmtcs, I ve monuoneti 
lhe need— under certain condilions — to in[ro- 
tfuce fresh, outside air into the living environ- 
meni The mam problem to overcome j b lhe 
enewsrmlng o' the air in [he winter, and lhe 
precooling of it in the summer prior [o dtsirtb- 
uiing ii in the house. E'Z-Veni, by Des Champs 
UbmoriK Inc.. accomplishes jhis by ducting 
lhe stale and memst air through a heal exchang- 
er prior to exhausting it to Iho atmosphere (sec 
drawing belbw), in (he summer, ihis may be lhe 
cooled air, and in lhe winter, the warmed air. 
The fresh outside atria then drawn into lhe heal 
exchanger, circular around (he healed Of 
cooled (depending upon the season] air and 




Outside air enter* through the E-Z- Vent. i* cooled or warmed, depending on the season, 
and then enters the room via the supply air dud. Stale, moist return (room) air enter* the 
heat exchanger and passes to the atmosphere via lhe exhaust air duct. 



deposiled into lhe heuse at temperatures vary 
near those of the exheusled sir (The heal 
exchanger permits fie two atrsiraams to bo 
brought into closa proximity, But doesn't allow 
(hem to mix.) The E-Z- Vent “'transfers the heal 
or energy of outgoing adr to the fresh air,' ' as the 
company explains It 

You can install EZ-Veni in the attic or crawl 
spacaof your home. Ifs approximately 14 * 16 
* 6S in.; (he unit contains a heal exchanger, 
two blowers and a filter It sails (or about $500. 
For (he name of lhe represented v& nearest you 
or for more information, write Dos Champs 
Laboratories Inc., Box 440, East Hanover, n J 
07930 



ownership in your heating-fuel sup- 
plier. We can't imagine why he would 
have given you such advice. 

Blazing campfires 

Our fireplace is about 4 feet below 
grade in onr trilevet house. Two or 
three days after we have u jfire, fAe 
family room Mill smelts like n camp- 
fire. / added a dr^ft stopper on top of 
the chimney, installed glass doors 
tihtf AcriM had the chimney cleaned 
professionally. However, the problem 
persists. Any suggestions! — Craig 
G. Letchner, Livonia* Mich. 

Craig. I’ve checked several au- 
thorities, but can only give you some 
general theories here. The odor 
could be the result of flow reversal, a 
situation that is most typical of 
basement fireplace!; in multistory 
houses. When the temperature of the 
air within your chimney is lower 
than in the house, the air in the 
chimney can flow downward. The 
higher the chimney, the colder the 
air and, thus, the better chance you 
have of downdrafts. Also, your 
house can become slightly depres- 
surized from exhaust fan? in the 
kitchen, bathroom and clothes dry- 
er. This also causes flow reversal 

To prevent the latter from hap- 
pening, introduce outside air into 
your home with a vent to your fire- 
place, for example, This is discussed 
in "Having And Eating Cake" 
U/uoe ro idlers’ Clinic, page 70. June 
’80), Such problems are covered 
thoroughly by Jay Shelton in his 
excellent book. Mood Heat Safety; 
i t’s $ 10.95 post paid fro m G a rd e n Way 
Publishing 1508 Ferry R.d, P Char- 
lotte, Vt. 05445. m 




DvyGu Stave a home ma/nlenance nrropatr pfc&am ? 
Serrd if to *km«iwrter3' Came, Popvter Mflcnanreii, 
Z24 West STth St, Hv* York, H V. T(»rS Ltfttn 
cannot be an$wer&J indwcftfafy, fief praftteffii Of 
#jris infleresf xriu 0* dtjcussed to rfris cafuimi. F& 
more Dome rtpmt aw J jn^nutoindS fMp, yel PM i 
tfo/ns Cart Quits*. $4.i5posfe]-&'£f. Sand ordorzfc} to 
PM. Bor J0T4. BaCtO City Shorn. Hew York. N.V 
tcioi 



POPULAR MECHANICS 





THE SECRET OF 
THE LONG-LASTING 
ROOF SHINGLES. 
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Tb understand what makes an 
Owens-Coming roof so incredibly 
durable, you have to look inside 
one of our roof shingles. 

There. Right in the middle. The 
heart of the shingle is a layer of 
pink Fiborglas mat 

A HEART OF PINK FIBER GLASS 
MAKES THEM LAST. 

It won't absorb moisture. So the 
shingles defy years of rain and 
snow. Without blistering, curling 
or buckling. 

The mat also allow s us to add 
almost twice as much weather- 
proofing asphalt as you'll find in 
ordinary shingles. 

And, because they won't bum, 
Owens -Coming's Fiberglass shin- 
ies come with a Class*A Fire 
ting. Not just the Class-C you 
get with ordinary shingles. 

A heart of pink fiber glass. Its 
why Owens-Coroings are shingles 
that last. 

Case dosed. 

Ask your contractor or 
dealer. Or write to E FW. 
Meeks, Owens-Coming 
Fiberglas Cdrpi, Fiberglas 
Tower Toledo, Ohio 43659. 
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The impossible 
is now possible. 



With new Minute Wax~ 
you can wax your car 
inless thanlB minutes. 

That's what we said, less than 
15 minutes. And people just like you 
proved it in an independent research 
study. 

If s another amazing break* 
through from Turtle Wax: the first 
and only no-wait car wax. All you do is 
spray it on, And wipe It off. There's 
no waiting for a haze. No hard buffing 
for a shine 

Just think, that famous Turtle 
Wax® finish In less than 15 minutes. 
The Impossible is now possible with 
new Minute Wax- silicone car wax. 





Spray it on. Wipe it off 
No waiting. 

No hard buffing. 



That famous 
Turtle Wax*finish 
in less than 15 minutes. 

TurtE#W*x,lnC- 




Get a Turtle Wax F.n ^ 
In Less Than15Jtfj2i£-- 



UPTJO/JSJirf 




Great Guns 



Fascinated by ihe information ihai a 2.700 pound projec- 
tile can 90 from zero to 1 ,700 mph within the 68 feet of a 
battleship's 16 inch gun barrel isee page 731. we had a 
question; How fast, we wondered, was that same shell go- 
ing at the end of its 20-plus mile trajectory. With the Penta- 
gon on the other end of the phone, we requested to know 
the I6incber's "terminal velocity"— aiware that proper 



terminology is everything when approaching the military. 
The Navy said It would get back to us, 

A few days later word came that the "terminal velocity” 
of the shell b zero 

It turns out that the Navy measures "impact velocity" of 
a projectile at a theoretical point one foot from a target- 
Fbr a 16-inch shell, it's about 1,100 mph, 




PJRTs Whatsit 

Given ike culture's inclination for poetry in 
plumbing, you might easily guess at first sight 
that I he device shown in this photo sprang 
from the brow of a Frenchman, Correct, In 
addition, what's happening is quite dearly in- 
dicated— all you have to dm in this case is be- 
lieve it. You don't? Turn the page. 



Oh, the humanity*.. 

Are you recrcty tor aiimpboora? irs being billed os an matoor advertising me- 
dium. suitable (it says new) for oranas. gymnasiums, molls ond schools. The 
blFmp Is 6 test long and tilled with 14 cu ft of helium {breathe easier, sports 
fanj} 11 fhei and maneuvers enti rely by remote control, powered by batteries 
driving ihree gondoio-mounled motors Ptomoltonai messages can be silk- 
screened on the blimp's sides; Of, a banner can be flown beneath it. Ana for 
getting ou‘ of those tight comers. 1 ! offers o unique function: >1 flies in reverse 
Blimpboard is ai 1606 North Vltoodland, Prove, Utah 64601 
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Whatsit revealed 



What ibr Svciefe Franca Lie de De - 
stloppemenf el Ditiributiaw has 
w rough I — iindi already bap mar' 
keted to some European restau- 
rants— is a public convenience 
which has three interchangeable 
seats and presents each user with 
one that has been newly cleaned 
and disinfected. A chain conveyor 
pulls I he used seal into the cab- 
inet, simultaneously positioning a 
fresh version. The entire process, 
including; a rotary scrubber, is ini- 
tiated and driven bv normal water 
pressure, adding greatly to the 
context of the word, flush. 




Poles apart 



TechEx ia a combination exhibit and seminar for technology exchange 
and licensing sponsored by an internationally known, Florida-based 
firm, DvorkovitE & Associates, specialists in technology transfer* At 
this year's U.S. Tech Ex show, held recently in Atlanta, several East 
Bloc* countries had scheduled exhibits, i Because of lack of mama far* 
turing capacity, most of the Warsaw Pact nations, including the 
U.S.S.R^are active in licensing their technological developments and 
inventions,! They all showed up— except the contingent from Poland, 
which cancelled "because of circumstances beyond our control T The 
sponsors presented an exhibit anyway I photo}: a black curtain — upon 
which descriptions of the Polish inventions that were to be shown 
were hung— plus a suitable floral arrangement. 
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Klystron Hops 

Make way for the video police As of a 
recent Appellate Court decision over- 
turning a previous ruling in favor of 
Sony Corp . several retailers and one 
poor stiff who told the world he had 
bought videotape in order lo record 
copyrighted material (films} on his 
VCR, it is illegal to tape movies at 
home. (See PM Electronics Monitor. 
page 10, Mar 02 ] 

There is a petition before ihe Su- 
preme Court asking it to hear an ap- 
peal of the appeal l unlikely -since the 
Court has agreed to hear only five 
copyright cases in its entire history) 
There is also Congressional legislation 
m the committee-hearing stage which 
would bring videotaping tor home use 
under the Fair Use Doctrine— making 
it licit. 

But the movie industry, under asso- 
ciation kingpin Jack Valenti, has found 
some Congressmen sympathetic to a 
bizarre proposal; that a surcharge be 
placed on both vrdeotape machines 
and blank tape, paid ultimately by the 
consumer, tor pooling and eventual 
dispersal to producers whose films are 
being copied 

The concept that innovative technol- 
ogy should cost us more just because 
it has leapfrogged conventional mar- 
keting structures is a hard one to swal- 
low And doesnt this probable use 
precedent invite, say, music publish- 
ers to tax Xerography supplies? 

Through their industry association, 
the tape and VCR marketers are pur- 
suing legal remedies and lobbying 
hard But there may be a simpler so- 
lution: Every time a Hollywood pro- 
ducer turns out a movie that is unfit 
fo' f home tapi ng . f or reasons Of con font 
or execution, hell be assessed a sum 
to be pooled for return to owners of 
videotape equipment 







Goodyear’s all-season, all-terrain, all-position Wrangler Radial. 

quiet highway driving, 

mangier Radial also has steel-belted 
construction. With the greater strength, 
flutter footprint, longer tread life, 
and slightly better fuel economy 
of radials over bias-plv tires. 

So put your truck on the 
radial that comes to grips with 
almost any condition, the all- 
season tire that's identical to 
the one we race. 

Goodyear’s all-season, 
all-terrain, all-position 
Wrangler Radial. 



Rain, mud, sun or snow. Wrangler 
All-Season Radial helps you drive through 
almost any weather. 

Its tread and construction give 
you the traction characteristics of 
a mud-snow tire. 

The fact is, Goodyear 
Wrangler Radials were devel- 
oped and proved in off-road 
racing. Through deep mud and 
sand, over sharo rocks. 

And, unlike some tires of 
its type. Wrangler Radial has 
a tread computer-designed for 




GOODWTCAR 

QUALITY AND & INNOVATION 
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Don't call it a stunt, says a 



a world s record 19 souts on an airplane wing 
and calls it an adventure in engineering.' 



PM Why did you do this stunt? 
MG Don't call it a stum. Thai's 
the lust thing it was, 

PM Then irh (tf itftntld j ffitn call it 
and irh y did you do it* 

MC IV| call it an answer t o a chal- 
limgo. An engineering adventure. A 
dream fora pilot. A lot of people said 
it simply couldn't be done. That tells 
you what it was — a ch alienee, engi- 
neering pilot wise and personal. 

PM l)e& e vibe h o to you p re pa red for 
the„ well, let p j call it the event, 

MC it started a few months be- 
fore we began getting ready to try 
for the world's record — 14 people 



Coed group at 1ft chutist's clings lo l he 
ancient plane momentarily (lop) before 
malting quick bul orderly exit into air. 



outside an airplane. Around Christ- 
mas in KiKO, U.S. Army sky diver 
Phil Rogge asked if I ever tried 
putting people out on the wingofthe 
Ju-5£. We’d done it a few- times, but H 
was small stuff- So we decided to try 
it by putting people almost « ii the 
way out instead of bugging the fuse- 
lage? 

PM How many people? 

MC W’e figured seven on the wing 
and a couple atop the fuselage. 
Remember, we had no idea what 
would happen. We took off the left 
door, tied ropes all over the place 
and went up to 9,000 feet. [ figured 
I'd better cut power so the prop blast 
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W riter Martin Co id in has ttl- 
way# been obsessed by air- 
planes, hut his life took on anoth- 
er dimettsiori when he acquired a 
vintage German Ju-Sd transport 
several yea m ago. A frequent air- 
show participant, Caiditi was 
looking for something new to do 
with his bird, dubbed ''Iron An- 
Hie," when the idea of a re cord- 
setting wing-walk cdtfic up. . , 



wouldn't dump these guys off the 
w ing. [ was hitting about llo mph 
when out they wont on the wing and 
. . . good-by lift! The control yoke in 
my hand? went mad and jumped 
around and she rolled right over on 
her hack. 

PM That plane went inverted? 

MC She rolled over on her hack as 
pretty ns you please, shaking like 
mad. and went down in a gentle roll- 
rngdive and got up to about 1G0 mph 
true airspeed- Those guys out there 
on the wing wen? hanging on and 
yelling like maniacs. At 5.HHIG feet. I 
hit power, they tel go of the ropes, 
the shaking stopped and we pulled 
out. It was a terrific ride, 

PM And that gave you the idea for 
the World's record? 

MC II sure did, IVe figured if we 
could have t-even on a wing and two 
atop the fuselage, without any pow - 
er. we could fly with IB people on the 
wings. 

PM You said wings, plural. Did 

you try it that way? 

MC We sure as hell tried. We 

gfi 
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THE PM GARAGE 

CAPSULE REPORTS ON NEWAJIO PRODUCTS 



Self-powered ratchet 

You've seen the elect ric-powered 
wrench and the air-powered wrench. 
Now meet the battery-powered 
wrench. The Redi-Ratchet is sup- 
posed to spin threaded fasteners on 
and off all day on a three-hour 
charge to its NiCd battery pack. We 
didn’t use it long enough to test that 
but we did find it strong: The v*-meh 




Battery-operated Hedl-Halchel provides 21} 
ft-lb, oi torque. Free speed la 110 rpm. 



drive tool turns with a free speed of 
110 rpm and supplies up to 20 foot- 
pounds of torque. The wrench can 
handle up to 100 foot-pounds of 
torque. 

Weighing in at 3% pounds, the 
liVi-inch wrench uses a grease fit- 
ting to lube its reversible ratchet 
mechanism. A slim profile and 300- 
degree rotatable head help you work 
the tool in tight places. 

The price is $180 for ratchet and 
battery charger from Ingersoll- 
Rand, Dept. 50707. 253 East Wash- 
ington Ave„ Washington, NJ. 
07882, — TA< 

Battery disconnect switch 

If you ‘re looking for a quick and easy 
way to temporarily disconnect your 



4 



Battery disconnect switch tor aide-terminal 
batteries will help prevent current drain. 



car's battery, you'll find that using a 
battery disconnect switch is easier 
than removing battery cables. 

Safety /Switch Model ST-9 for side- 
terminal batteries lets you cut the 
juice simply by Hipping a knife 
switch. 

The unit is rated at 350 amps, con- 
tinuous use, and uses cast brass and 
copper construction. We found it to 
he a well-made, heavy-duty switch, 
which accounts for its £19.85 price 
tag, 

Once the power is cut, you can 
work safely on your car’s electrical 
system. 

It's from Paragon Manufacturing 
Corp., 522 1 3th Avenue 5.* Hopkins, 
Minn, 55343. — 7\A. 

Cl Ip-on sun visor 

Driving into the blinding late after- 
noon nun is a hazardous condition 
easily dealt with, thanks to Yankee 
Products’ fold away sun visor. It's an 
oldie, but a goody. The smoked plas- 
tic shield mounts to the sun visor 




Smoked plasMc sun visor d I ps on lo regular 
vIoof and fold* away when not in use. 



with two slide-on clips. No tools are 
needed. When not in use, the vii&or 
flips up and out of sight. 

I found this Yankee product in the 
auto motive section of a large depart- 
ment store for S3. Yankee Products 
has a free catalog of its wares. 

You can obtain one by writing to 
Boa 910, 25 Grand St.. Norwalk, 
Conn. 06852^/oe* 8 result 

The right stuff 

We've found that rubbing out new 
paint jobs requires a lot of muscle 
and a really fine-grit sandpaper. If 
you’ve got the muscle, Nikken's got 
a good waterproof sandpaper for 
either wet or dry use, 

The silicon carbide closed coat is 
available in l C' r weight A x II -inch 
sheets ranging from 80 Type RRCC 




Wei- dr dry-iiM sandpaper uses illlcwi- 
carblde abrasive, cornea In variety of grit*. 



grit to super-fine 1200 Type WTCC- 
Each sheet retails for about 75 
cents and must, be ordered in bulk. 
Contact Emgee Marketing Co,, 5802 
Tennessee. Clarendon Hills. Ill, 
605X4.— Joel B result 

Lifting the fog 

The Tracer Chemical Corp., out of 
Tampa, Fla** has just begun selling 
its antifogging compound originally 
developed for NASA. 

The TRX Anti-Fog Composition will 
eliminate fogging on both plastic and 
glass. It did a good job on my motorcy- 
cle helmet face shield and the car 
windshield, and also worked well on 
goggles and the bathroom mirror, 
The small, 1-ounce bottle I tested 
is said to be good for 25 applications 
the size of the average auto wind- 




Afititogglna compound, originally made for 
NASA, slops fogging an glass and plastic. 



shield. It costs about 52.50 plus ship- 
ping, and you can order the product 
by writing directly to Tracer Chemi- 
cal Corp., Bole 7404, Tampa, Fla, 
33373. 

— Joel Breault 
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Everybody talks about quality. Ford 
people make it happen 

Our engineers create a design and 
specify materials that protect against 
wind noise and water leaks. People like 
Gary Lilley carefully fit weather 
stripping to provide a pleasing interior 
environment for driver and passengers 
in every' Ford vehicle. 



Thisdedicat ion to quality at Ford 
Motor Company is paying off. Latest 
results show' a 48^ average improve- 
ment in quality over 1980 models 
as reported by new car owners. 

Visit a Ford or Lincoln-Mercury 
dealer and take a close look at what total 
employee, management, union and 
supplier involvement Can achieve. 

At Ford Motor Company, 

Quality is dob 1! 



Ford 
Mercury 
Lincoln 
Ford TVucks 
Ford TYattoro 






Troubleshooting Ford's 
Microcomputer Control Unit 




lOtt TEVP 
SWITCH 



L ow -temperature switch 
4 far left), transmits OiKa 
I to on else ironic control 
module (ECMJ. computer 
f ol rho MCU system, by 
way o # The harness plug 
Teal procedures lor the 
switch vary, depending 
on engine displacement 



NAUNFSS 

PLUG 



by Mort Schultz 



I f you don't have a copy of the April 
\9&£ SnUtMait Merhtmi* on 
hand, rustle il up. You'd need the 
chart it contains that lists parts of 
the Microprocessor Control Unit 
iMCU). which is what Ford Motor 
Co, calls its computerized engine 
control system. 

The April article iPart 1, Tmublt* 
shooting FunV# \t tfrotvinpittvf Cvh- 
tr&t l'nit a page 53) outlines which 
engines have the MCU. The MCU 
system regulates various; engine 
functions add includes a self-diat 
noetic function. The system provides 
diagnostic messages in the form of 
numerical service codes, presented 



as intermittent voltages. The ser- 
vice codes reveal whether the MCU 
system is working properly; if it s 

not* the codes locate the trouble 

area. And the self-diagnosing fea- 
ture of MCU make> troubleshooting 
a job you can do yourself. 

The purpose of troubleshooting 
the MCU is to determine if a part of 
the system is causing poor engine 
performance. To check the MCU. 
youll need one of two instruments: 
the Self-Test Automatic Readout 
ISTAR) unit or an analog voltme- 
ter. 

STAR (part No. GT-OOlM) is about 
$135 from Ford' Mercury dealer* or 



parts ami accessories stores that sell 
Rotunda products. The STAR dis- 
plays two-digit service codes to let 
you know the source of a problem. 

If you choose to use an analog volt- 
meter inateaid of the STAR, it should 
have a d to 20* volt d c. scale You'll 
also need a jumper wiro. 

With u voltmeter, you have to 
count puE&ea of the voltmeter needle 
to read the service codes. Interpre- 
ting this takes practice. 

The first pulse or series of pulses is 
equivalent to the first digit- of the 
two-digit code a STAR unit would 
display. Then there is a pause, fol- 
lowed by another puke or series of 
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To check out air MCU 
for a no-start problem. 

connect an otimmetef, 
as indicated. If the 
ohmmctef read* feu 

lhan 1 ,000 ohms, dis- 
connect harness at 
irw module. If It still 
registers lass lhan 
1.000 ohm*, there' a a 
break down present lit 
harness. 



pulse?, which is equivalent to the 
second digit of the two-digit code 
STAR would display. 

If you u&e STAR, an H ll" is dis- 
played to let you know p the system is 
okay. A voltmeter registers an “It" 
when the needle rises for Vt second, 
drops to 0 for 2 seconds, then, rises 
tor another Vi second. To verify the 
reading, keep the voltmeter in place. 
After a pause of 4 seconds (needle on 
0} T the cycle will repeat itself. 

Take another example. A STAR 
display of '*42" indicates that a rich 
fuel mixture is affecting engine per- 
formance. The trouble could be a 
sticking choke, high resistance in a 
fuel-control-solenoid circuit or a 
malfunctioning exhaust, -gas oxygen 
sensor. The voltmeter w T ould display 
a code 42 in the manner shown in the 
illustration on page 5M>, 

Before testing the MCU 

Before you begin the MCU diag- 
nostic check, make sure all other 
potential sources of poor engine per- 
formance have been eliminated. 
This includes general electrical 
problems, vacuum leaks, ignition 
component malfunctions, problems 
in carburetor systems not controlled 
by the MCU, various emissions- con- 
trol part malfunctions and internal 
engine problems. 

If problems persist, proceed to 
troubleshoot the MCU. Warm up the 



engine to normal operating temper- 
ature— that is t until the upper radi- 
ator hose feels hot. Then, shut off 
the engine, place the transmission 
in park or nrutjul, engage the park- 
ing brake and make sure all accesso- 
ries are off. 

There are two conditions that can 
upset this procedure: 1. The engine 
won't start: 2. The engine problem 
you're trying to solve occurs only 
when the engine is cold. In both 
cases, you can't use the MCU self- 
test feature, but must try a different 
troubleshooting procedure. 

Engine won't start 

The only way the MCU can keep 
an engine from starting is if t he tach 
input circuit to the MCU computer is 
shorted to ground. This causes cur- 
rent to bypass the ignition coil pri- 
mary. If the ignition coil isn't get- 
ting current, neither will spark- 
plugs. The engine, therefore, can't 
start. 

If a no-start condition exists and 
alt conventional causes have been 
ruled out, there might be a short. 
The short could be in the wiring har- 
ness from the ignition control mod- 
ule or in the MCU computer. To dis- 
cover and locate a short do the fol- 
lowing: 

1 . Disconnect the horseshoe- 
shaped connector kom the top of the 
coll. Disconnect the plug that at- 



taches the ignition control module to 
the horseshoe connector and the dis- 
tributor. Then measure resistance 
with an ohmmeter between the ter- 
minal on the horseshoe connector 
marked TACH and ground. 

2. If the resistance Is greater than 
1,000 ohms, the MCU system is not the 
cause of the no-start condition. If 
resistance is leas than 1,000 ohms, 
disconnect the MCU module from 
the wiring harness and measure 
resistance again. If the resistance 
measures less than 1,000 ohms, the 
fault is somewhere in the circuit 
that Ford refers to as circuit 1 1 in its 
wiring- diagram manual If the resis- 
tance is greater than 1,000 ohms 
with the MCU module disconnected 
from the wiring circuit (but less than 
1,000 when Connected), the MCU 
control module is defective. 

You can’t repair the MCU control 
module. It must be replaced, but 
remember that the MCU system, 
including the control module, 
carries a 50,000- mile/five-y ear war- 
ranty. whichever comes first. How- 
ever T if you go back to the dealer, 
don’t tell him you’ve been trouble- 
shooting tho MCU system: He can 
probably void the warranty. 

Handling cold -engine problems 

All MCU systems have a low-tem- 
perature switch that sends signals 
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Attach voltmeter and 
Jumper wire to trigger 
the MCU system Into 
the setf-teet mode. 
The voltmeter needle 
will begin (o pulse, as 
Indicated In the Illus- 
tration. This particular 
example Indicates a 
code 42 (four pulses, a 
short pause, followed 
fay two pulses). 



If there's no vacuum, find the 
ported vacuum switch (PVS) at the 
other end of the vacuum hose. The 
PVS controls vacuum to the temper- 
ature switch, so that it's supplied 
only when the coolant temperature 
drops below 95^ F. 

Disconnect the vacuum hose lhaL 
extends from the engine to the PVS, 
With the engine running check for 
vacuum to the PVS by holding your 
finger over the end of the hose. If 
there is vacuum, the PVS is bad. 
Replace it, [f there's m> vacuum, 
check the vacuum hose from the 
engine to the PVS for a leak or block- 
age, 

■ VS engine: This engine uses two 
low-temperature switches that are 
activated electrically. One should 
open when engine coolant is below 
128- F. The other switch should open 
when the engine coolant is below' 55* 
F. Those switches are tested during 
the MCU “functional” or diagnostic 
lest. 

Connecting test equipment 

To connect the STAR, keep the 
ignition off and attach the ground 
(black) lead to the battery negative 
terminal, test output (red) to the 
output terminal of the MCU comput- 
er self-test connector, and test trig- 
ger (white) lead to the seif-test trig- 
ger terminal of the self-test connec- 
tor, The self-test connector is a plug 
attached to the MCU computer (elec- 
tronic control module). 

Once the STAR displays a service 
code, it will keep showing it even if 
you disconnect the unit from the 
vehicle. To erase a code, press the 
push button or turn off the power 
switch. 

The STAR indicates when its bat- 



Low- temperature switch on 4.9-1 Iter engine usee vacuum and electricity 14 signal the MCU 
Apply 4 Indies of vacuum to the port; lake an ohm meter teal ai the switch shown. 



to the computer. There is a prelimi- 
nary test for the four- and six-cylin- 
der low-temperature switches that 
can be performed before the diag- 
nostic test However, the test se- 
quence can also refer you to the low- 
temperature switch. 

Therefore, if a coid -engine perfor- 
mance problem exists and all con 
ventional causes have been ruled 
out. the low temperature switch can 
be tested. Each size engine requires 
a different testing procedure, since 
each uses a different type of low- 
temperature switch, Test the eight- 
cylirtder switch during the diagnos- 
tic sequence. 

■ 2.3-llter engine: This engine uti- 
lises an electrical low-temperature 
switch. With the engine off and Cold 
(coolant temperature has to be be- 
low 95' F.) n remove the switch from 
the engine and connect an ohtntne- 
tor across its terminals. If the meter 
shows switch contacts are closed 
(meter will read less than 5 ohms), 
the switch is bad. Replace it. 

A'Pifc, Cold-temperature switches 
arc supposed to open when the 
engine is cold and dose when the 
engine is hot, 

■ 4 . 9 - Liter engine; The low-tempera- 



lure switch of this engine uses both 
vacuum and electricity. With the 
engine off and cold (not over 95" F.), 
disconnect the electrical harness 
and vacuum hose from the switch. 
Use n hand vacuum pump to apply 
at least 4 in. Hg of vacuum to the 
switch through the vacuum port. As 
you do this, check across the switch 
terminals with an uhnimeter. If the 
ohm me tor shows loss than 5 ohms, 
replace the switch 
If the switch shows an open condi- 
tion (more than 5 ohms), which it 
should, start the engine and hold 
your thumb over the opening of the 
vacuum hose. (The engine coolant 
temperature should be below 05* F.) 
If you feel a strong pull, the low- 
temperature switen and its vacuum 
system are okay. 



To test the low-tem- 
perature switch on Vfl 
engines (right), turn 
engine oft, disconnect 
the switch end lest the 
resistance across the 
terminals. You should 
tap a knock sensor 
wfih a Nghi hammer in 
order to begin The 
MCU testing cycie. 
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tery has to be replaced. When the 
STAR is turned off, Lu hat will 
appear briefly in the upper left-hand 
corner of the display window. This is 
normal. However, if u> bat stays on. 
turn off the power switch and 
replace the 9-volt battery. 

To use an analog voltmeter rather 
than the STAR, make sure the car 
ignition switch ia off. Connect a 
jumper wire between the self test 
trigger and ground of the self-test 
connector by clipping the jumper 
alligator clips between two of the 
terminals you can see in the self-test 
connector plug. 

Hook up the voltmeter (+) lead to 
the battery positive post, and the 
voltmeter f-J Eead to the self-test 
output of the self- test connector. Set 
the voltmeter de.-voll selector 
switch to the 0 to 20 d.c. scale. 

If you're testing the MCU system 
of a four- or six-cylinder engine 
using a STAR or voltmeter, disable 
the canister purge valve of the fuel 
evaporation control system to pre- 
vent a wrong signal to the computer, 
indicating that th« engine is operat- 
ing on a rich fuel mixture. To do this, 
disconnect the charcoal canister 
hose from the canister purge valve 
and plug it with a golf tee or pen- 
cil. 

If you're testing the MCU of a V8 
engine, remove the PC V valve from 
the valve cover to prevent a wrong 
signal to the computer when the 
engine is warmed up i indicating that 
the fuel mixture is too rich, 

On VS engines equipped with a 
vacuum delay valve (a wafer- 
shaped, two-color valve that is 
spliced into a vacuum line in the air- 



pump control system}, there's a lee 
and restrictor in the therm actor 
vacuum control line. The restric tor 
must be uncapped during the fum 
tional test. 

Getting teat grades 

To perform the diagnostic test on a 
V8„ perform the following: 

1. Make sure the engine is fully 
warmed and the upper radiator hose Is 
hot and pres&urlaed. Connect the 

STAR or your analog voltmeU-i :l>. 
described. Turn the STAR on, ll 
should flash J, 8S/' then “DO." Fit?* 
the push button. Run the en- 
gine at 2 T 000 rpm for 2 minutes, 
then shut it off. Restart the 
engine immediately and allow 
it to idle. 

2. If you're working with the 
STAR, a code 40 should appear. 

If you’re working with a volt- 
meter, the needle will pulse 
four times. The throttle kicker 
will increase the idle speed. Either of 
these is the initialization code. On 
cars equipped with a knock sensor, 
place a ^-in. extension on the mani- 
fold near the base of the knock sen- 
sor. Tap the end of the extension 
lightly with a small hammer for 15 
seconds as soon as the initialization 
code appears. 

3. After the four Initial pulsosor code 
40 appears, record voltmeter pulses 
{transcribed into service codes) or the 
STAR service codes. Within 90 sec- 
onds, the throttle kicker will retract, 
If a code 11 is displayed, the MCU 
system is okay. For vehicles 
equipped with universal ignition 
modules, however, Ford prescribes 
additional tests if the vehicle has 



TP4 STAH fester gives you digital readouts Of lt» service codes. It coats about $125 
from s Ford dealer. It reduces the chance of error of the pulsed voltmeter technique. 



To disable the canister purge valve, 
disconnect it and then plug the hose 
ai the canister or at the valve. 

detonation problems at wide open 
throttle and'or poor performance* 

To perform the diagnostic test on a 

four or six-cylinder: 

t. Make sure the engine Is fully 
warmed. Connect the STAR unit or 
analog voltmeter as indicated. Turn 
the unit on. It should flash "SB," 
then, record a steady "00." To receive 
serv ice codes, press the push button. 
Then turn the ignition key from off 
to on, without starting the engine. 
One quick initialisation pulse may 
occur (code 10) immediately after 
the key is turned on. The service 
code display will occur after 5 sec- 
onds. If you get anything other than 
a code 11, perform additional teutfl. 

2 . If a code 11 appears, Start or 
restart the engine. Increase engine 
speed to 3,090 rpm and watch for a 
code 20 or 30 on the STAR, two or 
three pulses on a voltmeter. If code 
1 1 reappears, the basic MCU system 
is sound, however Ford recommends 
additional component tests. If a mal- 
function code appears, additional 
subtests are necessary. 

The chart in the April "82 issue 
outlines service Codes and what com- 
ponents of MCU may be involved. 

Note: In a case where a code or 
pulses indicate a malfunction, a dif- 
ferent code or number of pulses may 
show itself during the "repeat" cy- 
cle. This indicates that more than 
one malfunction exists. Further- 
more, during four- and six-cylinder 
tests, if you get a code 1 1 during fast 
for stow) idle, but a different code 
during slow (or fast) idle, there’s a 
malfunction. The only time you 
don't have h problem in the MCU 
system is when code n or pulses 
equivalent to code 1 1 appear during 
both the fast- and slow-idle phases of 
the test. iw 
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NOW FIRESTONE LIGHT TRUCK RADIAL^ 
COME WITH A SPECIAL SONUS: 

COLEMAN CAMPING GEAR. 




Here's a deal so good no true outdoors man can pass 
it by 

It starts with the Firestone line of steel belted light 
truck redials: ATX.™ the one that's been winning big 
in off-road racing; Steeltex™ our tough all -posit ion light 
truck radial; and the Steel tex Radial Town & Country 1 " 
with its special deep biting traction tread. 

And now. for a limited time, with each 
one you buy. well give you a coupon good for 
a special super saver's discount on your 
Choice of a Coleman" portable air compressor, 
cooler, stove. Or lantern. 

To be sure you don't miss out on this 
great offer, get the details now at your 
participating Firestone tire retailer He's got 
the tires to get you to that special spot. Plus 
the Coleman camping gear to help you 
enjoy it more. 



Cafamen ttitiafv-A/F Pottage Ait Compressor 
$28.33 plus shipping and handling 
Coleman lunch Pock"^ Cooler 
SWA? plus shipping end handling 
Coleman Deluxe 2 Burner Stove 
$35.31 plus shipping snd handling 
Coleman Double Mantle Lantern 
$28.60 plus shipping end handling 






SOLUTIONS 
FOR MECHANICAL 
HEADACHES 
EV 

fvORT SCHULTZ 



which apply on the inside (aide) part 
of the rotors. 

Rotors can be turned and reused 
as long as the minim urn-thickness 
dimension embossed into them is not 
exceeded. 

For example, if the re finished 
dimension found on a rotor calls for 
a minimum thickness of 1.230 
inches, and your rotor after re finish- 
ing is 1,230 inches or thicker* keep 
the rotor in use. But if the thickness 
after turning is 1.215 Inches, replace 
the rotor. 

However, due to uneven wear, 
some rotors have maximum machin- 
ing specs for each face, m addition to 
a minimum thickness spec. 

In respect to the clicking noise, the 
fact that it diminished when the 
rear drums were turned indicates 
that the brake mechanic was on the 
right track. 

It s quite possible that one of your 
rear axles is slightly bent, This 
might cause the drum to contact the 
rear shoes in such a way as to create 
the clicking noise. When the mechan- 
ic reinstalled the machined drums, 
he probably loosened up the brake 
adjustment, which Caused the noise 
to be diminished. Another possibili- 
ty is a l>od rear axle bearing, A faul- 
ty rear brake component is a third 
candidate. 



Living In the past 

Afy 1991 Dodge A ri>* ( 2 jfiter engine 
owd 4TJtoniqfj<- j> a 

pleasure to driite. except for one 
thing. Upon starting out , the cur hes- 
itates so badly ii nearly conks out. 
Pushing the ftcre/rrdfor pedal down 
makes if suddenly catch hold. The 
dealer says he replaced the accelera- 
tor pump in the carburetor, but the 
engine Stitt stumbles badly. Any 
ideas? — Don Luudetback, Hickory, 
Pa. 

Faulty accelerator pumps are a 
major cause of hesitation, hut not 
the only cause. There are a number 
of other possible conditions that can 
cause initial stumble. They include a 
sticking secondary throttle valve, a 
dirty idle-transfer port, or even an 
incorrect idle-speed or idle-mixture 
adjustment. If the problem occurs 
only when the engine is cold, the 
EGFt system may be malfunction- 
ing. 

I would, therefore, ask the dealer 
to get out his 1981 Engine Perfor- 
mance Manual for Arles, Reliant. 
Omni and Eoriion. It explains how 
to diagnose hesitation problems. 
Note, in particular, the chart on 
page 14-6 of the manual. It explains 
what to do if the hesitation occurs 
only when the engine is warm, or 
under both warm and cold 
Conditions. 

There's another publication that 
can help your dealer get to the bot- 
tom of this and other driving prob- 
lems exhibited by both 2,2- and 1,7- 
litflr engines. lt r S called Driveability 
Test Procedure, 1992 Electronic 
Feedback Carburetor System, The 
booklet provides a step-by-step trou- 
ble shooting procedure for every 
component that can conceivably 
cause the kind of driving problem 
you're having. 

Licking clicking 

Notlong after purchasing a new 19 79 
Chevrolet Malibu station wagon, l 
noticed a faint clicking from the 
wheels that increased and decreased 
in intensity with speed. The Chevro- 
let deafer said he couldn't hear the 
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noise, so ire took the car to an inde- 
pendent brake mechanic who fumed 
the rear-wheel drums on a lathe , 
thinking that perhaps they tewre cut!- 
of -round* There seemed to be 
improvement, but the noise is again 
as loud as ever. Our brakeman now 
says the front-wheel rot on are wear- 
ing heavily on fAe aide closes/ to tht 
axle. 

The Chevrolet dealer says this is 
normal and that rotors should be 
turned when l have new pads in- 
stalled. 1 understand new rotors cost 
$90 each, Is there anything I can do to 
correct this condition and avoid the 
expense of new,' rtfors? Do you know 
of any remedy for the clicking 
noise ? — Wester R, Kimbelt, West Co- 
vina, Calif. 

It seems that you are concerned 
about two separate problems: rotor 
wear and a clicking noise. I'll 
assume that they're not related, in 
that you seem to have determined: 
that the noise is coming from the 
rear. 

First, why do you assume your car 
needs new rotors? Maybe it does, 
and maybe it doesn't. Your dealer 
said rotors would have to he 
turned — not replaced. 

I agree with the dealer that it's 
normal for rotors to wear more 
heavily On the axle side. When brak- 
ing, the pressure exerted by the pis- 
tons is on the inner brake pads. 



Siting the hand . . . 

The front wheels of my Volkswagen 
Rabbit diesel are extremely difficult 
to turn when the car is standing still 
and just plain difficult when under- 
way. My ungrateful tittle rascal has 
struck back at me several times , leav- 
ing me with fingers that felt as if they 
were gnawed by a dog. Assuming a 
power steering unit would soliw this 
problem, I'm wondering if it would, 
wipe out whatever engine power my 
airconditioned Rabbit now pos- 
sesses. Can you tell me! — Norman 
Williamson, Jr. t Claremont, Calif, 
Probably, if you don't have a 1982 
(Ptesse turn J o page <?J 






Say ahh 

The number ol compacts about cold-engine probterrs^siallsng, surging 
and hesitation— has nsan sharply since early m the 197QS when manu- 
facturers started equipping cars wild- preheated irJel air systems (so-called 
Ihermostalic air etearers). This system has a damper vaFve operated by a 
vacuum motor which, in lum, is controlled by 
a temperature sen sex in ihe air cleaner By 
providing warm air. it allows a cold engine lo . 

run at a leaner choke setting lhan It otherwise ff % C?) 1 Yi 

would. When you check Ihis system, you may u. v^" h 

have iroudle seeing (he damper valve , which __ _ 3 =g^> 

is huried deep insida ihe throat ol the air- \ / r 

cleaner snorkel. 

A solution Is to hole an old rear-view mirror 
at the moultl of (he Snorkel and, if necessary, to aim a flash- 
light down the Ihroat Start the engine, which should be cold. 

The damper valve should close As the engine gels warm, 
ihe valve should open srowly. 
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A Job Important Enough To Become 

w _ n a* mf a J 




Navy depends on modern 
equipment and the men and 
women who operate and 
maintain it 

And the modem Navy pays 
you like the skilled professional 
you are. You'll earn over $550 
a month, right away, with 
special pay for sea duty, and 
other benefits like food and 
housing . medical and dental 
care That's good starting pay 
for any job, and in the Navy 
that fob can be the start of 
a career. 



Most gtiya^tlirpugh job after 
job before trtey finally land one 
they can build into a career, 
fn today's high-tech Navy, you 
can start with a job important 
enough to become a career 

Learning a valuable career 
skill is an important part of your 
Navy Adventure. And it starts 
when you choose the kind of 
job or technical training that ’s 
right for you. The Navy 
offers training in fields like- 
electronics, computers, 
aviation mechanics over fiO 



gives you 
the training and experience you 
need to master the career skill 
you chose In the Navy you use 
the most up-to-date equipment 
and methods in your field. In- 
schoo] training and on-the-job 
experience can give you a level 
of technical skill and profes- 
sionalism second to none. 

Becoming the best at the 
job you want to do is Important 
to your future, and important 
to the Navy. Because todav's 



Navy. Ifs Not Just A Job, It’s An Adventure. 



| car clinic 

(C ofitinutid tfc m paatM Oj 

model From tbq sound of your let- 
ter, 1 don't think you do, 

Volkswagen did not equip pre-1982 
Rabbits with power steering. Nei- 
ther does it have a retrofit power 
steering kit for prC’l&BS models, die- 
sel or gasoline. 

For 1082, VW is offering power 
steering as an option. However, the 
sizes of Rabbit engines have been 
increased to compensate for thq add- 
ed toad. Pre-1981 Rabbit diesel en- 
gines are 1,471 cc in size, but the 
i081 Rabbit diesel is 1,5-8# Cc. The 
1981 Rabbit gasoline engine is 1,715 
cc. Previous-year models with gaso- 
line engines have either 1,457-cc. 
1,471-ec or 1,588-cc engines, de- 
pending on the year. 

Make sure your tires are fully 
inflated. Underinflated tires can 
mbke the steering “heavier" than it 
should be. Tires that are wider than 
original equipment can produce the 
same result. 

Ins and outs 

Qm jive occasions over the hist two 
months* the SJditer V# diesel engine 
of my 1980 Oldsmobils Delta 88 hat 
died on me while traveling on or level 



road a t a speed of about 30 tnph. 
There's never been a problem getting 
started again. Af higher speeds, the 
engine performs flawlessly. I've 
changed the fuel filter, bat it hasn’t 
helped . 

The car had been driven only GJQO 
miles tifhen the trouble started , What 
could 6c the vd-Wfie -? — Harry Wes for- 
te rg, Portland , Ore , 

Since I received your letter to- 
ward the end of winter, 1 would say 
that the most likely cause of the con- 
dition that you describe is fuel wax- 
ing. 

Although this condition generally 
causes hard starting, it frequently 
results in the kind of performance 
you describe when a garage- kept car 
is driven in cold weather. Is your car 
equipped with the fuel -heater op- 
tion? If not* it should be in an area 
where the temperature drops below 
£0 a F. It's also important that you 
use winterized fuel. 

Another possibility is that the 
mechanical fuel-delivery pump, 
which looks just like a conventional 
gas-engine fuel pump, has failed. It 
can be pressure-tested in the same 
manner as the conventional pump. 

There's also a chance that the 
cause of your trouble is inside the 
fuel-injection pump with a sticking 



Hat trick 

II you gat a higher-ihan- 
normal Hurd level on a dtp- 
stick, maybe K's (tipped its 
lid Suppose the engine oil 
towel reads "overliEled" after * 
oil change, when you knot 
engine's been (Hied wilh the amount ol Oil spec- 
ified by the menur&eiurer. Check the retaining 
cap on I he dipstick. IL 
may have come loose 
and bean pushed up as 
you shoved the dipstick 
►nto the lube This will 
cause the dipstick lo 
sink deeper Into the oil 
than it should, and the 
level will read higher 
ihanrt really is To repair 
ibis, position (he dipstick 
so the dll level reads Full. 

Slide (he cep down until it 
rests on the tube, remove 
tbp dipstick as you hold 
the cap steady and braze 
or weld (he cap to the tf ip- 
seek, 

Make this repair alter 
ehdityiny (tie uil turd the 
oil filler and running the 
engine a while when the 
correct amount of oil is in 
the engine and ihe lilter is 
already filled. 






The Fastest Growing S park Rug 
in America 



WE’RE NOT JUST ANOTHER 
FLASH IN JAPAN. 



In fact, NipporxJensa is a leader m electronics technology for just 
aboul everything lhat moves bn wheels. 



So if you thought ND plugs were just for Japanese machines 
have we got a flash lor you 



It's hue ihai Nippondenso Spark Plugs are original equipment in 
Toyota. Honda. Subaru, Mazda, and other Japanese cars and 
trucks, as well as on Suzuki. Yamaha. Kawasaki, and Honda 
moiorcycies. 



Bul then ND plugs also meet The factory specifications for major 
American and European makes as well 
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Makes Over $60.00 EXTRA 
a Week In His spare Time * 
Sharpening Shop! 



"My Sharp-All made me 
an extra $3,500 last year. 

Mow I am going lull time. 

It's groat to be your own boss' 
OAVi 5 SWANSON — tftics. Michigan 



$100.00 
a day 



'Recently I nao tnnee days in a row Here i mate 
over SiOfl.QQ a day ' 



William J. Mitehall, Teitipc, Arizona 



J have had enoatieot iftsuirs wim me Snarp-Aii . . . 
you |usc can 't beat it it is easy to sst-up , ctoesn' t 
take tong lo change stones . all in ah. it is no 
trouble Iq wort with" 

l LaUern Haim. Canton, Kpiti 

"There's always work in % sharpening business of 
your own If you want If yesterday, I mate 
S3?. 00 in two hours" 

Daw fl. Lewis. Hanoi am, Washington 
1 "I had dreamed of retiring for years, but was 
afraid to Quit my salaried joo. i had never used this 
type or equipment, but me Sharp - ah was real easy 
to team. ] sharpened 30 blades my first week — 
wiihout advertising at all. Now., for ihe first time In 
my lire, t can say that I am content” 

Farris Cornelius * Wellington, Tern 70P95 

Mo Soiling , Mo inventory. . - Year Round 
Cash Frofits and YOU Set The Hours! 



Can’t 
beat it 

$32 in 
2 hours 

Wanted 

to 

Retire 



SEND FOR FREE FACTS I 

YO-u risk nothing by accBpling 
Ibis Oder to see how easily you 
cun turn your spare time Into Mg 
Cash Profits with your awn Com- 
plex Sharpening Shop No sell- 
ing ... no previOui HscperiBncH 
needed Our famous Sharp-All 
and show-Iiow instructions set 
y ou u p to make $200, $500, $7Qfi a 
month CASH sharpening Sews, 
Knives, Scissors, Lawnmowsrs, 
Shop and Garden Tools all 
cutting eager 



Our Roe Book tells how to 
Start a profitable, UfaNmo 
home sharpening business, 
how we help you grow, how 
we'll imaroe you. 

FIND OUT ALL ABOUT IT 
No Obligation — 

No Salesman will Call 



btish rclqiuh 
muses prr.aci. t*ni 



Mo Obligation 



Mo S/il^SniHii Will Call 



not KLMW CO B71 m RiLB 

Send ait i,H dI fSEE tXlAt WFEH and 



mm limns, manias cm, m. win 
Fna Book “Ultlima Sacmlty" 



metering valve or a weak governor 
weight retainer. If so. the pump has 
to be disassembled to clean or 
replace the metering valve or to 
replace the governor unit. This job 
should be done by a technician 
trained in handling Roosa Master 
pumps, which are manufactured by 
Stanadyne Inc. 

However, before getting involved 
in pump overhaul, there are three 
more "exterior' ' conditions that 
should be checked. 

One of them concerns the fuei- 
return line which conies off the fuei- 
iTgection pump and goes to the fuel 
tank. This line helps maintain a spe- 
cifie differential pressure inside the 
pump, which is necessary to main- 
tain the right amount of fuel deliv- 
ery. 

If the fuel-return line is partially 
plugged, the differential pressure is 
thrown out of whack, upsetting cor- 
rect fuel delivery. 

Another condition that may cause 
low-speed stalling is an air leak into 
the fuel system. 

The slightest leak in the diesel fuel 
system — even one so slight that fuel 
won't drip through to reveal the 
leak — will draw air into the system 
to displace fuel. When this happens, 
a condition occurs that is similar to 



vacuum lock in a gasoline engine. 
Your diesel starves for fuel and may 
stall, be hard to start or emit exces- 
sive amounts of smoke. How it reacts 
depends on how large the leak is and 
at what speed the engine ia being 
rum 

The air leak could he located at the 
injection-pump suction line, at the 
inlet fitting of the fuel filter, at any 
of the fuel-line clamps or at any one 
of a number of other places. Deter- 
mine if there is a leak by splicing a 
short piece of cleat plastic hose into 
the return line where it leaves the 
injection pump. Start the engine. If 
you see foam or a.r bubbles in the 
fuel flowing through the plastic 
hose, there is an air leak. To find the 
leak, examine all connections for 
moistness. Check the condition of All 
clamps and hoses. 

It's also quite possible that gener- 
al fuel-system contamination is 
causing your low-speed stall. If so, 
the tank will have to be removed, 
drained and cleaned. 



GOT A PROBLEM WITH YOUR CAR? 
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SERVICE TIPS 



■ According io American Motors, ihere's 
something new lo wony about if you acciden- 
tally reverse Ihe battery cables Vou can dam- 
age the fuel -feedback module in 1 9BO-82 mod- 
els. as well h ihe alternator diodes and radio, 

50 be sure lo get them straight 

■ For years, you've hoard not to tighten a new 
oil filter wih a wrench Thai's changed now for 
new GM engines using the small 75-mm oil 
fitters, of which [he PF4Q, PF 45, FF47 and PF 

51 are ihe most oommon. If you can't hand- 
tighten the filler the number of toms specified 
On the □nl-lrller label, use an oil-filler wrench. 

■ Engine oil leaking from the rear of the mieke 

manifold of a I9fl0’fl2 Chrysler Cprp. 318- or 
360-cu -in. engine is probably caused by a roar 
gasfcel that's slipped, from between the mani- 
fold and block Service bultalin 09 04-H2 
(P25f82) tefls your dealer how io use RTV 
sealer (part Mo, 4026070) and a retainer (part 
No, 4 105671 stop ihe loss, 

■ If you gel a miss when you blow the horn ol 

a 1562 GM 2.5-ltler, four-cylinder engine with 
electronic fuel injection built before November 
i96i. have a ,25-.S*mW capacitor (pad No 
1651426) installed between the horn feed wire 
and ground at the horn connection. Voltage 
Feedback from the horn coil When Ihe bom 
tools results in Irregular Injeclion-unll pulses. 
Each GM division has issued a service bulletin 
about this, For instance, ihe Olrfsmobile bulle- 
tin ts No 62-T 3. M 
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I figure its worth keeping 
so it’s worth genuine GM parts 




And genuine Mr. Goodwrench 
good service. 




Mr. Goodwrench is t rained by General Motors ! u understand GM cars 
He knows how to analyze problems , Fix them And net me roll my again Fast 
And he can gel genuine GM parts. To me it s importanl 
to keep my GM car GM all the way through 



l d expect lo pa y more , bul l find that Mr Goodwrench is commuted 
to reasonable prices -he has pledged to be competitive with other places 
1 can go around here tor service Besides that ho gives me 
a wntten estimate on request so I know what I m spending before 
I ve spent it I like that 



So keep that great GM feelin g with genuine GM parts at 
participating independent Mr Goodwrench dealers 
selling Che violets. Pont lacs. Oidsmobiles B nicks Cadillacs. 

GMC and Chevy trucks 

l/TZjbWCkj 
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APPLIANCE CLINIC 

QUESTIONS ANSWERED 



Plugged up 

My problem concerns the automatic 
ice maker on my Sears refrigerator* 
freezer, model No. 109*7620881, pur- 
chased in IMd, The ice maker worked 
Jim for four or five years, until if 
suddenly refused to turn out any 
more roe cubes. I checked every com- 
ponent in the icecube unit . the water 
uriilue nwd solenoid, but could find no 
fault. 

As a last resort, l removed the 
water tine ; n ( the point where i* 
passes through the back of the bor, 
there wrur an ice plug preventing 
water from flowing into the ice mak- 
er. Alt efforts have fa iled to produce a 
permanent solution. Foht ronmji'Hfs 
Hied suggestions would br most ap- 
preciated .^Stanton Draper, Carmi- 
chaef Cat if 

Sounds ns if the water fill valve 
for your ire maker Is causing your 
problem. There's n possibility that 
the valve is not seating properly, [f a 
few drops of water leak through the 
valve when they shouldn't, these 
drops could freeze at the point 
where the tubing enters the cold 
freezer temperature. I suggest re- 
placing the water valve as a com- 
plete assembly. The part is No. 
627558; it costs approximately $14 at 
any Sears store. 

Blanket blues 

Can you provide some information 
on flow fo repair art electric blanket 
that icon't heat anymore? If home 
repair is impractical, / want to buy u 
new one now. during the #umnrfr 
safes. Thanks for your help.-^ John 
Wendling, Chicago 

If you think that your blanket 
isn't heating, try this test: Fold the 
blanket as it would be in the box or 
package. Connect the control ther- 
mostat to the blanket and to li wait 
outlet. Next, switch the blanket on 
and set the dial to high. Wait 10 to 15 
minutes. Put your hand between the 
folds of the blanket; you should feel 
warmth. 

If the blanket is cold, you will need 
to take it to an authorized service 
repair facility or buy a new one, Jt 
isn't a great idea to make home 
repairs on the blanket or control. 
Electric blankets are made accord- 
ing to Underwriters Laboratories' 
(U L) standards and the electrical 
components are sealed inside the 
blanket. Also, the thermostat which 
controls the amount of heat given off 
by the blanket is calibrated when 



the dial is assembled at the facto- 
ry. 

Tired dishwasher 

/ have a KitehenAid dishwasher. 
Model KDS-IT. During the wash 
cycle, dishes aivn t cleaned satisfac- 
torily. The soap in the Soap dispenser 
is duly partially dissolved. The water 
temperature is ISCP F. Could it be 
that the pump is worn and not pump- 
ing the water with sufficient force to 
remove all the food particles from the 
dishes * — Robert H. ArfmaH, Lake* 
land. Fla, 

Sounds like your problem may be 
in one of several areas; the wash 
arm (a four- way hydro sweep), the 
wash-arm support, the water-fill 




supped should remain fast to the support: 
the bronze aplH ring should bo Intact. 

valve or the drain valve. First, 
remove the wash arm. Check the 
spray holes for any blockage. Turn 
the wash arm over. Check the area 
inside at the point that the wash 
arm attaches to the w&sh-arm sup- 
port. Look for any deep grooves in 
the black plastic. Peep grooves can 
cause adrop in pump pressure being 
delivered to the wash arm. 

Next, check the wash-arm support 
(see drawing). The support Looks Like 
a black tower; it's located under the 
wash arm. Check the stainless-steel 
pin which protrudes from the top of 
the support, Y ou shouldn't be able to 
turn or move this pin up or down. 
Look at the bronze split ring below 
the pin. Check for cracks or possibly 
a broken ring, If you notice anything 
wrong with the wash-arm support, 
you can buy a new one. The support 



ft you nave a tjusmon about a nr appnanc e send >t 
along wifft Me motfsf ant sewai rr*jrn,D#n to A&p)< 
Cftnic 2U Wflir 5W Sr 
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answered ^o\vtdaa/ry Problems of wide interest wff 
be drsc LrssKf in this column 



comes as one assembly for replace- 
ment; it's part No. B111431* 

Now, check the water Level in the 
tub. Start the dishwasher. Listen for 
the machineto fill. As soon as the fill 
cycle stops, open the door. Check the 
water level. It should be about Y* in, 
below the bottom of the wash-arm 
hub. if there isn't enough water in 
the tub* look for a restricted water- 
fill valve or a leaking drain valve. 

SERVICE TIPS 

Saving anergy is as important in summer as n 
is in winter Thai s why yog should gel your 
airconditioner ready for (hose hot days ahead 
with a little mamienance now Here are some 
lips from Research Products Corp., makers o! 
Eikleen room airconditiQner filters; 

■ It you policed any mechanical problems 
toward the end of last summer, have the uml 
checked by a service specialist, otherwise, 
basic maintenance will be sufficient. 

■ Aifoonduroners need a strong, steady flow 
of air Id perform property . Fibers are used to 
hap pollen, Ju5t ami dig, so you have clean air 
at alf Umes. If the filler becomes clogged, air- 
flow is reduced and you won't gel maximum 
performance from your unit 

■ Cleaning your aircondnione? is easy Re- 
move the from panel, Using a vacuum cleaner, 
work inside the walls, louvers In the front panel 
and inlet louvers. You may also want to wipe 
the rnside with a solution of water and mild 
detergent 

■ Next, chock the air filler If it's made of alu- 
minum, wesh it and reooal it with IHler adhe- 
sive. It can be reused for many years If it 5 
made of nonwashaWe material, replace It 
when it becomes dirty. 

When you elan using yger airconditiorw. 
keep me following suggestions in mind. 

1 . Use your aircondiiioner according to cur- 
rent energy recommendations suggested by 
your local utility. 

Z. II possible, turn on the aircondiiiener 
before the room heats up. 

3. Keep windows and doors closed to pre- 
vent escape of cold air 

4. Use shades, awnings and drapes lo keep 
direct sun light out. 

5, Keep the grille and register open for prop- 
er iRgnnwit. 

6, Check and dean ihe air filler perlodi- 
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NO WASHERS 
NO TOOLS 
NO SWEAT 




HOOK UP ONE WITH YOUR BARE HANDS 

h took Peerless' to take the hassle out of hooking up a faucet. 

I Because with this ^no-tools'" Peerless' faucet, all you need are 
vour own two hands. 

Pccrkss developed a wav to drop in the cubic assembly and tighten it— by 
hand. Then you just connect the supply lines with special quick- connectors - 
hv hand. And you're done. 

All Peerless faucets are washerless- so there are no washers to wear out and 
cause drips. They all come with the /hr/os warrant) * Arid nobody gives you as 
many do-it-yourself faucet designs as IWrLss . See them alL and choose yours at 
your Peerless dealer's Good- Better- Best display, 

Peerless makes it easy to be handy. 




PEERLESS PAIJCET CO . \ MVO EO>f i ’ i F MASCtf CORf Of ISUUNA, +» f- 1H ST r UrsS. wnv IKK WSAPhTUS, INMAN A WJw +FTVEPR TEN YEAR LIMITED RfflRKAJflTS Mm WT.VILS 




PM WORKBENCH 

PM EXAMINES PRODUCES AND SEMCES 



Durable finish 

A well-known maker of quality wood 
finishing materials— Deft Ine., 

17451 V<m Karman Ave., Irvine* 
Calif, 92714— has introduced a new 
product called Deftco Danish Oil 
Finish, It is claimed to successfully 
combine the superior penetrating 
qualities of lung oil with the durabil- 




New finish la told In I3~w. aerosol, pint, 
quart and gallon cam at thaw suggested 
prices: $3.49. $4 94, $6.60 and $19.09. 



ity of polyurethane finishes. At 
paint and hardware stores, it comes 
in three shades of walnut and a nat- 
ural wood tone. — S.W. 

Tool* for master woodturners 

For the past six months I have had 
the joy of working with two beauti- 
ful woodturning tools. The first, a 
Vm-in .-diameter turning gouge „ has 
to be the best gouge I've used. 
Crafted of M2 tool steeh it's hard- 
ened to RC62 and sharpened to a fin- 
gernail shape. It comes with a 24 V+- 
in. Brazilian hardwood handle for 




A laths gouge and screw chuck far mfIou* 
woodturners wsr# fried by PM shop «SHor, 




Screw chuck for those who build thftEr own 
chucks his exceptional holding power. 



$69.50 postpaid. The Screw Chuck is 
machined out of stainless steel and 
boasts knife-edge-shaped threads 
for good end -grain holding power. 
Available for Rockwell, Shops mith 
and Craftsman lathes, it's $59.50 
postpaid from International Wood- 
working Equipment Corp, f 11665 
Coley River Circle, Fountain Valley, 
Calif. 92708.— f/.W. 

A short fuse 

For added protection against the 
dangers of circuit overload and 
short circuits, install some Nobility- 
Safety Fused Plugs, Designed for 




Fused plug gives added protection against 
overloads and short circuit*. Replacing 
blown fuse takes seconds: Unplug from 
outlet (top), dislodge fuse with one plug 
blade {middle), pull out fuss end discard 
(above], Insert new Fuse, push to back. 



use with extension cords, these sim- 
ple devices come with 7- or 10-amp. 
fuses that will tell you right away if 
you’re putting unsafe demands on a 
particular circuit. Each plug is 
about $1.50 at hardware stores. 
Made by New York Merchandise Co. 
Inc., 32 West 23rd St., New York, 
N.Y. iOOIO.— SJW. 

Squeezable P-trap 

The Squeeze-N-Flow is a new flexi- 
ble plumbing trap with several good 




Flexible trap fils 
both IV^-ln. end tw- 
in. plumbing a loss. II 
can be installed 
quickly, using only s 
screwdriver. 



things going for it. It installs on both 
l l /*-in. and LMr-in. pipe in just 
minutes, even, if they are out of 
alignment. It can also withstand 
freezing without breaking, and if it 
becomes clogged, you remove the 
obstruction by squeezing it. From 
Flowtamer Inc,, 666 Sugar Lane, 
Elyria, Ohio 44035, it’s $6.95 at home 
centers . — Rosario Capotosto 



Home end shop update 

It seems we got our chemical termi- 
nology mixed up in our story, Here's 
A Brush Cleaner that Works for Alt 
Paints* (page 168, Mar. *82). Methy- 
lene chloride is the compound used, 
in paint cleaners and it is the one we 
intended to recommend. Chemists 
tell us that i,i meth ,, -compounds are 
numerous and some are very dan- 
gerous, but that methylene chloride 
is safe if used as we described, M 



tf pqu U4J c QfTfQ across 9 now product Witt* 
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YOU-CAN-DO-IT STORAGE: UPSTAIRS, ^ 
DOWNSTAIRS, ALL AROUND THE HOUSE. 




Stanley comes to tile rescue! Just when 
you're absolutely sure you've run out 
of places to store things, Stanley comes 
up with a booklet crammed full of great 
ideas. Free, too. You can build (or build 
in) all these suggestions yourself -just 
as long as you're somewhat handy with 
tools and wood. 

The list starts with a blanket chest/ 
toy chest , A behind-the -couch bookcase 
with hidden storage for valuables, A pan- 
try on a door. Useful under-stair? storage, 
too. There are also some suggestions 
fora home entertainment wall, between 
studs shelving and much morc. 

To build these projects, all you need 
is wftod and some standard hand tools— 

■i Stanley saw, hammer. screwdriver. 
iWerlock ‘ rule, to mention a few 1 , You'll 
also want to pick u|> some basic Stanley 
hardware - screws, shelf brackets, nails, 
bolts, etc. 

So go to it. There's a lot of satisfac- 
tion to be had in finding and building 
extra storage space around voitr house. 



Order this for booklet Jrmn Stanley. 

The Do- It) t/ttfs elf C mnpany that makes 
Stanley tools: kardnwr; nwather stripping; 
shelf standards and bwdtets; 
fastener#; garage dmtr opt tiers; 
p vpfdcnncHt 
entry doors, 



The Stanley Works 
Ad Services Dept. 
Box 1800, PM6-2 
New Britain, 

CT 06050 



Phase send me your free Storage Idcra Booklet, 



STANLEY 



i 
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DETROIT 

LISTENING POST 



The large end smell of it 

Now that the vast middle ground ia 
pretty well filled in with efficient 
new products, Detroit ia looking 
hard at the fringes of the new car 
market — big, luxury ears, mini and 
microcars, and high performance 
sports and sporty cars, That J s w here 
most of the new product action will 
be in the next several years, 

Honda recently introduced its 
City mini in Japan. Rumors have it 
that Mitsubishi, long the supplier of 
Chryaler's Japanese imports, may 
begin importing the front-wheel- 
drive M i n if a AM I for its own dealers 
as early as next year. So Detroit is 
scrambling for baby cars, too. 

In Japan, the Mitsubishi AMI 
seats four, but weighs only 1,250 
pounds and measures just 124 in. on 
a 79-in. wheelbase. Even in U.S.- 
legal form, it could get 50-plus mpg 
from its half liter, two-cylinder en- 
glue. Chrysler may negotiate its own 
version of the AML 

In 1985, Ford is looking into 
importing a similar-sized car from 
its Japanese partner, Toyo Kogyo. 
maker of Mazda cars and trucks and 
Ford's Courier mini-pickup. The 
Ford/Toy o Kogyo car also may offer 
an optional 50-plus mpg diesel, 

Meanwhile, Chevrolet is firming 
up plans to import its own Japanese- 
built mini, beginning about the 
same time. 

The vehicle will be styled by Giu- 
giaro of Italy, jointly developed by 
GM affiliates iauzu and Suzuki, and 
assembled by Isttzu. isuzu already 
supplies Chevy"* Luv mini-tnlcks 
and last year established itself as 
America^ newest ear and truck 
importer, 

Slightly larger than GM's Europe- 
an 5-car, but a foot shorter than the 
current rear-drive T-car (Chevy 
Che vette/ Pontiac TiOUO), the dimin- 
utive GMTsuzu/Suzuki four-seater 
should measure about 150 in. overall 
on a 90-in. wheelbase, weigh around 
1,600 pounds and deliver over 40 
mpg in the city. It will be powered by 
an overhead-cam, four-cylinder en- 
gine displacing LO to 1.3 liters and 
will come with a standard, five- 
speed, manual transaxle. 

With fuel supplies high and prices 
actually slipping at the moment, 
short-term U.S, demand for such 
vehicles is not judged to be very 
high. But It looks like Detroit has 
decided to prepare itself for changes 
In the situation. 




The Camara 223 (above} and Pontiac Trane Am will both be fighting for your attention on 
the racetracks this season. The Chevy Is the official pace car for the Indy 300 May 30, while 
the TA will circulate with the Grand National Stockers at various NASCAR events. 




Full-size futures 

At the other end of the market, GM's 
‘84 front-wheel- drive Gears — Olds 
98/Buick Elect rs/C ad 11 lac deVille 
and the Brougham — seem to be pro- 
gressing on schedule. Riding on a 
LOS-in. wheelbase, these will be 
about 2 feet shorter and a half-ton 
lighter than their current counter- 
parts and are expected to retail for 
close to 520 , 000 . 

Ford plans to come in a year later 
with new fwd. 106-iiu-w heel base 
LTD/M acquis replacements. Code- 
named Taurus, these will be four- 
cylinder, five-speed -powered in their 
standard form, and about the size of 
today’s Granada. A year or so later, 
an all -new breed of Lincolns will bow 
on the Taurus platform. 

The ri£w muscle ear era 

Most everyone in Detroit has gotten 
the message by iuw: The market is 
getting bored with economy and 
ready for renewed excitement- — cars 
that stir the Libido, that people buy 
because they want to, not because 
they have to. The rebirth of convert- 
ibles is one result, and renewed 
interest in performance is another, 

Chrysler engineers are working 
on superchargingsmall engines and 
turbocharging larger ones for extra 
power at low speeds. Pontiac is 
investigating a turbo version of its 



fuel- injected, 1.8-liter overhead-cam 
Four for future J2G(Kte, and Buick is 
developing a turbocharged 3,8-liter 
V6 with multipoint fuel irgection for 
coming sporty models. 

Ford, which is back into racing 
and marketing excitement for all it f s 
worth, has its Special Vehicle Oper- 
ations working up super Mustangs 
and Caprig for '83 that’ll be "the 
best-handling cars Ford Motor Co. 
can do," They will have turbo four- 
cylinder power and perhaps an op^ 
tionaJ turbo Six. as well. And Chrys- 
ler Is on schedule with a Porsche- 
looking fwd sporty car with optional 
turbocharging for the "84 model 
year. 

On the convertible front* Chevy 
has confirmed that its ragtop Cava^ 

fPfaagg turn fa page 5JJ 
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We Back Our R.V. Service 
Coast to Coast 







“If w» serve you in Seattle, we’ll back you in Paducah!’ 



IRS • LOAD EQUALIZERS 



TRANSMISSION COOLERS 



• ENGINE i DRIVE TRAIN 
* HAKES * ELECTRICAL 

• OiNIRATOK - A/C, HEAfINO 
>RiFRlSIRATOR • PLUMBING 
• noof coatino -awnings 

- CHimeALS A SUPPUtl 




Mow theres somebody who backs their R V, service 
throughout the U.S. and Canada. No matter where you 
travel, there s a U- HAUL* REC VEE WORLD 3 * and 
U-HAUL HITCH WORLD 3 * nearby to stand behind its 
parts and service work, coast to coast. U-HAUL has over 
1,000 Moving Center locations open seven days a week 
ON-SITE OR IN "SHOP SERVICE 
Well do the job at your place or ours with factory autho- 
rized service, parts A supplies. 

34-HOUR ROAD SERVICE If you breakdown 
while traveling, call 1-800-5280355 (toll-free). 

PARTS, SUPPLIES A ACCESSORIES 
Chemicals, directories, maps, hoses, appliances, toilets, 



COMPLETE TOWING SYSTEMS 

U-HAUL HITCH WORLD has everything you need for 
your tow vehicle and trailer With over 35 years experience, 
nobody knows more about trai ter to wi ng than U - H AU L. 

Hitches for domestic and foreign cars, trucks and 
motor homes. All from top- brand names such as REESE. 
DRAW-TIT E and VALLEY. Also custom fabrication for 
unique vehicles and towing needs. 

COMPLETE LINE OF 
TOWING ACCESSORIES 
Brake and swaycontrots 1 electrical connectors, trans- 
mission coolers, ball mounts, suspension aids, tow bars, 
mirrors and morel 
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lier J-car will gg into limited produc- 
tion for '83, American Sunroof will 
do the conversions. Ford is already 
thinking of moving its soon ‘to-be 
introduced soft-top Mustang by 
Cars and Concepts in-house, if de- 
mand justifies it. Pontiac displayed 
a J2000 convertible at the Miami 
Auto Show last December, and says 
it may or may not be produced. But 
the open-air Pontiac was at last Feb- 
ruary's SAE engineering show. 
Automakers should take note, 



however, of a recent J.D. Power & 
Associates automotive consumer 
profile survey. It showed that, while 
fuel economy had slipped to third on 
the list of what buyers want from 
their new cars* depend ability /trou- 
ble-free operation, and low purchase 
price were first and second, 

Pontiac pace car 

Chevrolet's Cam am Z28 is the Indy 
pace car for '82 (Imports and Motor- 
spartSi page £0, May *82). But arch- 
rival Pontiac has the NASCAR safe- 
ty car assignment for the 1 1th 
straight year. Watch for the bright 



red Firebird Trans Amg at Daytona, 
Talladega, Charlotte, Darlington 
and other famous NASCAR tracks. 
One reason, says Pontiac, is that 
with its drag coefficient of ,309. the 
new Trans Am ju&t may be the most 
aerodynamic production car in the 
world today. 

Ford s going Aero 

Last month, we talked about the 
Continental Concept HO, the striking 
new Lincoln- Mercury idea ear that's 
traveling the auto show circuit. Now 
Ford has confirmed, that this new 
car provides an excellent preview* of 
its products. 

It’s no secret that this Lincoln of 
the future— except for details like 
the grille, wheel covers and pillar- 
less hardtop roofline— looks h lot 
like the sexy '83 Thunderbird due for 
introduction in January 1983. Pri- 
vately, Ford designers say they 
think everything else will look old 
fashioned once their slippery new 
cars start hitting the road. 

The truth about diesels 

Partly because of their w f b! 1- known 
fuel efficiency and range, and partly 
because they've attained a certain 
amount of status appeal, diesel-pow- 
ered cars have eryoyed great sates 
success in the past few years. But 
there's talk around Detroit that per- 
haps diesel growth has just about 
topped out for the moment. 

Now Stanadyne Diesel Systems. 
America's leading maker of diesel 
fuel injection equipment, is speak- 
ing out in an understandable effort 
to win more converts. Their pitch: 

Diesels are long-lived and, be- 
cause they're compression -ignited, 
don't need the regular electrical 
tune-ups required by gas engines. 
They do need more frequent oil 
changes, though. 

Diesels are mo re expensive initial- 
ly by about $200 to Sl.OtN), but offset 
that cost through fuel and mainte- 
nance savings. Of course, the amount 
depends on how long you keep the 
car and how much you drive. 

Stanadyne says that the diesel's 
disadvantages — sluggish accelera- 
tion, difficult cold-weather starting. 
water«in'fuel problems — can betak- 
en care of by, respectively, turbo- 
charging, electric engine block and 
fuel heaters, and warning systems, 
water separators and filters, Stana- 
dyne, in fact, recently introduced an 
easily installed aftermarket fuel 
heater. 

Manufacturers haw made good 
progress in reducing other minor 
diesel annoyances such as noise, 
smoke and odor, and Stanadyne pre- 
dicts that diesel acceptance will con- 
tinue to increase in the future. IM 




Challengers, A Reflection of 
Northwoods Craftsmanship 



Take the Weirmrmer Challenge We don't think flu can lind 3 befit* 
maos belief on cm cfiuKka Door anywise in America 1 Here is the 
country s favorite style designed for today's 8GM living. Outside, 
a srnootn gram leather upper and a deep-cleaied Hj.& sole and 
neel provide aM-weatnsr pfotectiGh and super traction 
insuie There & a padded collar ana a cushioned 
Camtyelie fining of absorbent br&atbatfte material 
. ” to surround your loci In ictal comfort 

1 1 m* \ Nett time out took for toe ctiailmgei 

from WembrenneF the jl 
Crastsmen ol I he JM 
NnntiWDDds 
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If your okl guzzler 
is cm this list, 
you’re in luck. 




0 Cyl*— 1968-76 304'; 360" 2 bbl. engines, alt 
Jransmiss/ons. 0 C|rf*— 2970-76 232" 250” 

1 bbl. engines, ait transmissions, 

BUKH 

B C ft— 1970-76 550‘ 455" 2 A 4 bbt 
engines, a tl transmissions. 6 Cyl.— 1968-75 
250 " 1 bbl engines, ail transmissions. 1978 
25 1" 2 bN. engines, ait transmissions. 

CHEVROLET 

a Cyi.—19&8. 76 52 7"~4 54 " 2 bbi 

engines, aJi transmissions 6 CW--296J74 
230-1 250" J bbf. engines, afi transmissions. 

4 Cyl.— 1975-7? 240” 2 hw engines, art 
transmissions 



DOD<S£/CHffY5L£fl/ r PO'HOUFH 

0 Cyl. — 1970-77 3Jff f -440" 2 & 4 Obi. engines, 
alt transmissions. BCyL—1 969 -77 
170"-225” J S 2 bbt. engines, ait transmissions. 
Cyt. — 1979 80 1. 7 litre 2 i>M engines, alt 
nsmissions 



t t*< < V t ? *J 



fORDlHCRCURY 



8 Cyl. -1962-77 239"-400" 2 bbl. engines, *» 
transmissions 0 Cyl. —1 903 ? 7 170” 20U 
(tnd. 2d00cc) 1 A 2 bbt. engines, ail 
transmissions , 4 Cyl,— 1971-74 1977 2000ce, 



2500cc 2 bbf. engines, ail transmissions. 



OLDSMOBILE 

0 Cyl.— 1975-7? 550' -455" 2 A 4 bbf engines, 
all transmissions. B Cyl,— 1968-78 251” 250" 

2 a 2 bM engines, alt transmissions. 

4 Cyl.— 1976-77 140T 2 bbl. engines, a It 
transmissions. 



PONTIAC 

B CyL — JO67-70 305"-455” 2 A 4bU 
engines, ait transmissions. 0Cyl T — 2970-78 
231”, 25<y r 1 A 2 bbt. engines , ait 
transmissions. 4 Cyl,— 1973-77 140", 151" 
2 bbt. engines, eif transmissions. 



TOYOTA 

4 Cyl— 1975-7? l6Q0cc2bbt engines, aii 
transmissions 




If it's there, then there s an ECONQMASTER " brand Fuel 
Economy carburetor that can Improve 
your car's gas mileage from 5 to 10 
percent* depending on engine. How s 
that for luck? 



If your car isn't on this list, you may still be in luck. There 
e ECONQMASTER brand Standard 
Replacement carburetors for many 
cars, It can restore your 
car's original performance. 
Holley Replacement 
Parts Division; 
1 1 955 East Mine Mile Road, 
Warren. Michigan 48090. 

’Actual economy may vary due to 
application, engine and driving 
conditions, engine modifications 
and driving habits. 
For passenger cars only 
'Registered Trsdqmarft 

Holley Makes Fuel Efficient 



Holley 

Replacement Parts Division 



The ECONOMASTER brand Fuel 
Economy carburetor is the 
replacement carburetor des 
to deliver improved fuel 
economy. Many models 
have enlarged metering 
ports in the carburetor’s 
idle system to improve fuel 
conditioning. And an exclusive 
vane-style booster venturi for 
better fuel atomization. Plus two 
stage power valves for improved 
mid-range efficiency. So you can 
pul that old guzzler on a diet Fast 



Colt Industries 




You're invited to a 
mugging. 

just buy any set of four 
genuine Cragar wheels 
between now and 
November 1 . I9S2, and get 
this genuine Cragar lug nut 
mug, Free 

It's a quality crafted, 
polished aluminum beauty 
ready and waiting for 12 
frosty ounces of your 
favorite brew or soft drink. 

And every time you hoist 
it in good company, you'll 
be rem i aded < if the great 
Jooki ng set ( if Cragar wheels 
you've pt)t waiting outside 
St i drop by yt >ur Cragar 
dealer. Pickup □ set of 
dynamite Cragar wheels. 
And get 
one for 
the road. 

Free. 



CRAGAR 



Oiif nepuEUit Hi ndf*. on 
cmjt Itinji we make 

J$<KP\ BfA-iAr OiriY|Tti« 






Free space 




Keep your enlarger off your dark- 
room table with four scrap pieces 
of 2*4, each about 3 inches long. 
This will leave space for a print 
easel and hundreds of sheets of 
paper . — Robert Hertzberg 



Battery pouch 




Remove dry cells from equipment 
when not in use to prolong their 
life. Store them in bubble materi- 
al they came in. Cut bubble from 
cardboard and tape its two sides 
to form pouch.— A. IVe&er 



Bettor safe 




An overly bright safelight can fog 
prints. Cover half a fresh sheet of 
paper in easel with a black card 
for two minutes; develop it, [f 
uncovered half is darker, light is 
too bright.— Robert Hertzberg 
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NEW NOW 
for home and shop 




A The Miser is a new 120- watt reflector lamp designed to 
produce the same usable lighi as a 150-wait spot or flood 
lamp. According to the manufacturer, a new reflector with flut- 
ed sides directs the light more accurately, thus providing the 
same illumination with a 30-watl savings The new lamps are 
Interchangeable with all medium-screw-base 150-watt tamps 
and can be used both indoors and out Made by General 
Electric Co, Nela Park, Cleveland, Ohio 44112, they cost 
about £6 apiece at hardware stores and home centers, 



D Heirloom is a new style of replacement plumbing fixtures 
Irom Dolty Trim Inc., 3222 East Willow St, Signal Hill, Calif. 
90806- The wash basin unit shown features washerless 
valves, %-lurn nonrising stems and metal or porcelain ban* 
dies- A matching bath fixture (not shown) has an adjustable 
valve siem thai compensates for differing valve depths; this 
allows you to replace most ofcf shower fixtures without having 
lo (ear apart the shower wail Both fixtures are made ol solid 
polished brass and cost about S2S0- If they are not available at 
your local plumbing supply store, write to ihe manufacturer. 



C Pme Crest 2 t$ Champion's newesi style of knotty pine 
lumber paneling. 1 1 comes In V* x 3vt? x 96-in. reversible 
longue-and-groove boards. One side is rough sewn, white the 
other is smooth, with beaded grooves cul so Ihe surface sirm 
nates two 2-tn.-wide boards (shown), II can be installed ver- 
tically— with the use of blocking between the studs— and 
diagonally and horizontally by simply nailing boards to Ihe 
studs. It's from Champion International Corp., 1 Champion 
Pae a. Stamford, Conn. 06921 A 10-board package (about 
24-sg.'f1 coverage) sells for around S21 at home centers. 



D The MasierCuiter is a new, all-purpose glass cutter with a 
nonslip finish made to fit the contour of the user's hand. 
According lo Ihe manufacturer, this design provides better 
control and less wrist fatigue over exiended periods ol use, 
A so featured is a replaceable carbide steel wheel l ! can be 
changed for one of five other wheels that are designed spe- 
cifically for the type of glass being cut. The tool lisis for Si 2 .99 
ai hardware stores and home centers. It s from Red Devil Inc . 
2400 Vauxhall Rd , Union, NJ. 07083 IK 
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Warning^ The St/rgeon General Has Determined 
Thai Cigarette Smokmg Is Dangerous to Your Health, 



LIGHTS: 0 mg. Taf, 0,70$. Safin# av, pei cspattt.flT Repon QIC. '01. 
RttB&lS 1-1 w|.’wcoun« av, fler a&aratat 6y FrC|i|thQl 








New Carburetor And Manifold 
Yield Better MPG 

The Z System certainly works. But your payback period may take too tong- 




Holley Z Msntfokl ha* a divided plenum chamber for betier fuel 
distribution and vacuum signal at low engine revolutions. 




The 4 M-cu.-fl .-per- minute (c.f.pn.) carburetor ia matched to the 
manifold's characteristics. Alt the emission* gear is retained. 




The free-Tlow, piper, air-cleaner element and housing !« pari of 
the kll. It lets the engine breathe more freely than stock unit. 



Y ou must have noticed the ad: Zora Arkus-Duntov, 
father of the Corvette, looking tan and fit., is 
standing next to a Camaro Z2S surrounded by over- 
side engine parts. The headline reads. “Designed for 
new levels of efficient performance," and the copy 
idles on about “optimum performance combined with 
fuel efficiency and driveability." 

Despite appearances, Zora isn't selling Chevrolet^, 
but rather a new intake manifold/carburetor combina- 
tion, Holley calls it the Z System. And Zora Arkus- 
Duntov is more than Holley's answer to Ricardo Mom 
t id ban* Not only is Duntov the celebrity “spokesman" 
for the Z System, but he designed it and holds the 
patent. 

According to Holley test and development engineer 
Frank Walter, who worked with Duntov. almost every 
carbureted engine has a fuel-feed problem; the cylin- 
ders farthest from the carburetor tend to run lean, In 
order to compensate, you have to run a too-rich mix- 
ture to the cylinders near the carburetor. The result is 
wasted fuel, loss of power and a hesitation under low- 
rpm acceleration, 

When Zora Duntov was hired as a consultant, says 
Walter, he brought with him a manifold design to elim- 
inate this uneven distribution. Duntqv’s idea was sim- 
ple. at least in theory. He thought that he could boost 
the signal in a given manifold runner by the use of a 
resonating chamber. "He had this all mathematically 
plotted out " says Walter, “But as is often the case, the 
theory didn't work on an actual car. 

Theory and practice 

■'What we ended up doing w as trial and error devel- 
opment. trying different things: little pocket valves, 
resonating chambers on all the cylinders, intercon- 
necting the cylinders. We were using the small-block 
Chevy VR for development, and found out the most 
significant improvement was when we tied cylinders 
seven and eight together. 

"There was a lean mixture in these cylinders, and 
cylinder five tended to scavenge from cylinder seven. 
By connecting cylinders seven and eight together 
with a resonating chamber in the manifold, we were 
able to boost the fuel charge in cylinder seven* and to a 
leaser extent, in eight. This increases the efficiency of 
the fuel distribution in the manifold, which in turn 
allows you to lean out the carburetor for lower emis- 
sions, better ^uel economy and, usually, better drive- 
ability, 

“Then we added a divider in the plenum chamber 
under the carburetor. This isolates one side of the car- 
buretor from the other. The L open plenum' manifold 
without a divider is good for breathing at high rpm, 
but it isn't as sensitive to throttle variations at lovv 

(Please l W,i jo p agg ftyj 
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Dunlop 



Durable, Dependable andEconomicaL 



If you cany your livelihood in the back of your 
truck, you need tires that work as hard as you do. 
Dunlop light truck radiate. Day in, day out they 
deliver cost saving benefits and dependable 
performance . . . but that's what you'd expect from 
one of the pioneers of light truck radial tires 
in America. 

Dunlop radials stretch your tire 
buying dollars with longer tread life 
than bias ply tires. And, the lower 
rolling resistance of radial 
construction means fewer stops 
at the gas pump. 

Out on the job, Dunlop light 
truck radials keep working from 
sun-up to sun-down with twin 
steel belts that protect against road 
hazards; sidewalls that resist cuts, bruises 
and abrasions; and dual polyester body 



plies that absorb road shocks. Job after job they 
deliver comfort control and easy handling. 

There's the Gold Seal LT Rib ... an all position 
highway radial with a wide five-rib tread pattern. 

Or the Gold Seal LT Traction . . , a rough road bad 
weather, mean condition workhorse with a wide, 
deep traction tread for on and off 
road service. 

The Gold Seal LT Rib and Gold 
Seal LT Traction , , .. use them 
in sets of four, or in tandem 
with the LT Rib on the front 
and the LT Traction on the 
rear. Either way they'll work as 
hard as you do. 

Dunlop light truck radials. Built 
tough. Built smart Built for the 
way you wodt 




LT RIB LTTRACTtQN 



^ivi7ivxap 

For the long t vtr 

Dunlop fire A fflyfeber Corp. r Bvfjob, Nw Vert 



ALL OUTDOORS 



Better bull's-eyes 

Air g LiTifli particularly the new adult 
models, can supply great accuracy, 
are quieter than firearms, and can 
be used for target practice indoors 
as well a& out. With care, a basement 
or back yard can become a target 
range, The newest aid to make this 
changeover easy is a Target Trap 
Model 850 from Crosman Air Guns, 
It's true that after studying one in a 
store you may be tempted to make 
your own, Behind the bulTa-eye are 
three curtains of material that 
dampen the impact of a BB or pellet 
the way a blanket on a clothesline 
acts as a good backstop for baseball 
pitching practice. Behind the trap's 
curtains is a slanted metal plate to 
deflect and collect the BBs. 

But at a price of only $17, the Gros- 
man model is probably better than a 
homemade one. A phone book, card- 
board box or plywood plank — some 
of the other favorite backstops — 
have been known to bounce pellets 
back at the shooter or around the 
basement. Even the frame edges of 
the Grosman target trap have been 
rounded and slanted to prevent this. 
The added safety is worth the mod- 
est expense. 

Equally inexpensive are a set of 
scaled-down metal silhouettes— the 
standard turkey, chicken, pig and 
ram— designed just for air-gun 
practice and $5 at Grosman dealers. 
Beemsn Precision Airguna, San Ra- 
fael Calif, and their dealers, have 
printed silhouette targets scaled for 
a 10-meter (33- foot) air-rifle range. 
There are five targets of each ani- 
mal mentioned above for a total of 20 
trys, And there's enough border on 




Design «J for Indoor or outdoor alr-gun- 
nlng, new Model 850 T&rpet lisp by Cros- 
man {1173 I* for year-round practice. 



the targets so you can see where the 
shots are going if you miss. There's 
also a new abort* rubber-coated 
S.oX-power telescopic sight for air 
rifles and rimfirqs for under $100 
from Beeman, 

Car camping 

Turning your ante into a recreation- 
al vehicle is still cne of the bargain 
ways to travel, and new small tents, 
sleeping bags and cooking gear ail 




From coal drinks and food la maps and Trip 
notes, handy storage Is easy In an Igloo 
Kocl Rest Ice ehesl lor auto travel 



help cut coats for a family vacation 
trip. The Kool Rest, a car-seat ice 
chest from Igloo, in Houston, can sit 
between front- or rear-seat passen- 
gers, be strapped in with a safety 
belt, and hold two six-packs or sand- 
wiches, maps, to t coins and dark 
glasses. Igloo also has a new mid- 
size, 34-quart ice chest especially 
designed to fit the luggage compart- 
ments of new compact cars. 

Places to camp are listed in nation- 
al directories, like the $1 KOA Hand- 
book & Directory, Box 30553, Bil- 
lings, Mont. 591 14, and various state 
guides. The Colorado Campground 
Assn,. 51 01 Penn, Ave„ Boulder, 
Colo. 80303. has one for $1 by mail. 
And a Family Camping Vehicles 
Publications Catalog lists booklets 
such as R V Repai rand Ma i n tena « c e , 
Energy-Saving RV Tips, and Living 
in Style — The Wayand 33 others. 

All are available from RVIA, Box 
204, 14650 Lee Rd., Chantilly, Va. 
2202 1* if you send a business-size, 
self- addressed, stumped envelope. 

COOl comfort 

This month, warmer weather re- 
turns to the northiands of the coun- 
try. but not yet to their waters. 
Charlie Walbridgu of the American 
Canoe Assn., Lorton* Va. t suggests 
that any time water and air temper- 



atures add up to less than 10O°F. t a 
wetsuit should be worn under your 
life vest. Nearly 50 percent of all 
canoeing accidents occur early in 
the season, and anyone working 
near water still chilly from winter 
runoff should take precautions to 
prevent hypothermia, especially if 
there is a chance of falling in. The 
AC A Safety Committee recom- 
mends refresher canoeing instruc- 
tion at the beginning of the season 
for paddlers with limited experi- 
ence, plus a personal flotation device 
that is worn at all times. 

Folding firearm 

For camping and survival shooting, 
a new over-and-under has been an- 
nounced by the Springfield Armory, 
Genesee, 111. This one folds up conve- 
niently, fires a single- shot .22 long 
rifle in the top bArre], a 410-bore 
shotgun shell in the bottom, and 
stores nine additional .22 cartridges 
p] us four 410 shells in the stock— all 
at a weight of under four pounds. 

It's a modernized version of the 
World War 1 1 Air Force M6, has a mil- 




Armory urrtokJs to lire a ,22 bullet from top 
barrel end ■ 410 aheli from bottom, 

itary Parkerized finish and can fire 
410 signal flares* ns well. Base price 
is about $140, 

Backpack beast 

For hikers w ho like to share the bur- 
den, Early Winters Ltd. in Seattle is 
offering trained and friendly llamas 
for up to $2,000 f.o.b, W 
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T 



These four matched volumes tell you and sh 
any building or carpentry job. . . from fixing n. 



even building an addition orahouse / 






_ 



BUILDERS LIBRAR 



Cutting to Itogth** 
with miter pause 
*rfd stop rod " 



FOR 
ONLY 



(r&gutar 

S 3 S- 95 J 



when you join 
Popular Science Book Club 






*h«n you lo»° 

""W i j 



£Hf W 

■SSbrS W1 

How Popular Science 
Book Club Works 

Jus* mail the postpaid card to get your $35.95 
4 VOLUME GMfftlT£R$AHD SUIlDERS LS0RAHY 
Send jig rtioftey now. We 11 bi ll you Siler for only S3-.95 
pie; delivery and hantfhng 

Then, about wery (oar waeks ft5 timet a yead, 
you' It receive z Club bulfeun describing the coming 
mam selection and alternate bookt also jvaiia&ie in 
addd^n, up Id 4 times a year, you may receive 
selected mailings twi seasonal products of SjMMt 
mldest to I tie membership - many at giant (Higainsl 
If you Mart tlw main section only, do nooning, fl w*ll 
be sent automatoiiy. if you don’t want tne mam 
selection, or want alternate too*!, or no books, 
simply indict le your wishes pn ms losiTuction form 
ityi comes wffli me builetm and return i! lo us by ite 
date Shown. Chub mailings are careful ty scheduled to 
assure you at least 10 days in which lo do this. Sul in 
the unlikely event that you don' t have IP da^s, and you 
receive an unwanted sfleclion. you may return ft at 
our expense. 

After receiving your joaning shipment, your only 
Obligation ts lo buy two mora regular KtKtons or 
alternates in the next year. After mat, membetstiiip 
may be cancelled at any lime, by eiiiwr you or Ihfl 

Club books are compateble in every way to the 
original publishers' editions, yet you may wve op to 
50% ano somel-mes more on many special bargains 
oflered eacii year in tne Club. To become eligible for 
these bargains, mail Ps card today 1 



AS A CLUB MEMBER, you'll have the opportunity to choose from 
Jr\. hundreds of Huperb. up-to-date bcxjkji nh a wide ratine of home 
handyman subjects every year. (Your only obligation is Co buy (wo of 
them.) You'll be offered boohs on home improvement, repair and work- 
shops, remodeling, house building. oireTgy, insulation, wiring plumbing, 
cars, car repair, electronics, appliance repair, furniture building, mo- 
cbinesi technology and more. It’s always your choice end there are many 
bargains to choose From!! 

This information- packed 4-VOLUME CARPENTERS AND BUILD* 
ERS LIBRARY brings you professional, easy- to- under stand how-io on just 
about every build it yaurself question you'll ever have . . , 

■ YOU gel a complete how-to book on woods and woodworking iooU, how 
lo do all kinds of joinery and cabin* tmakjng joints, how to do kitchen 
cabinet construction .and more. 

■ You get a com piste how-to hook on a it standard specs of every fitment in 
house construction! including how to read plans and make your own . . . 
/poiv to toy out a home workshop - , - and more, 

9 You get a complete how-to book on laying out the foundation, how to do 
concrete block construction, house framing, chimneys, fireplaces, porches, 
n&ijQs. insulation . . . and more , 

■ You get a complete how-to book on every aspect of roofing, flooring, doors, 
windows, stairs, plus how to use stationary and portable power tools, plus 
lips on painting, maintenance, repairs, termite protection ... and mote- 

You gel itep'by-step instructions on everything from reading a building 
plan to building a house (including the foundation}, doing all the carpentry 
in it— and. keeping the house in A* I shape for a lifetime- And thousands of 
Show-how pictures make ii all amusingly easy, even for a novice, Let's look 
at a few of the remodeling and fta-il jobs you learn how to do . . , You learn 
how to replace worn or missing shingles. How to fix chimney flashing leaks. 
How to repair stairs tor build ihem from smith). 

If doors need fixing or fiiting. you can find out how to 
do it from these books. If you want lo lay new flooring, 
you can just mrn to these books lo find out how to do a 
hrsE-mc job with wood- tile, linoleum, asphalt, rubber or 
ceramic lilcs. If you want to build a fireplace, you'll find 
out exactly how from these hooks . . . 

This marvelous 4-boofc library also 
tells you how lo use all kinds of power 
tools to maximum advantage (most 
of them have great versatility}- You 
learn about woods — their character' 
istics. siren gt hi, best uses. You learn 
about fasteners — nails, screws, bolts, 
more — their holding power, size- 
strength ratio. and how to use each. 

These books leach you scores of Ericks and shortcuts used by carpenters 
for measuring cutting, raising, fastening, finishing — every technique and job. 
They give you the answers to just about every carpentry question you'll ever 
have. And they can save you thousands of dollars in the years ahead. 






Single mortis* 
a. w r*nffn joint 

insteUtng m*W 
things* mdtr 
wood iftfngftt. 





flQfy 

to r&30 pfans 



win* 



you need to know to do just about 
a foundation, instaiiing new paneling. 



W Your ^ 
r 4- book 1 
Nbrary 

1320 pages of 
illustrated how to 
Handy Library Size 

Hardbound editions 
THOUSANDS of 
drawings, p Kotos, 
L drag rarr$ A 



* New to do house 
insulation 



■ How to read plans, tp*Ct 

■ Now to ti sa carpentry 

hand toots 

■ How to use woodworking 

pDW*f toots 
m How to build concrete 
block foundations 

* Now to choose best woods, 

materials. fasteners 

* Now to plan end build 

rooting, flooring 
m Hdw to construct weds, 
doors, windows 

* Now to make joints 

■ How to build stairs 

■ How to build chimneys 

end fireplaces 
*Howtousebuittiars‘ 
math, do tvnrarfng 

* Hpw to make kitchen 

cabinets, counters 

* How to do cablnetmeking 

joinery 

* How to build A frame, 

1- and 2-story houses 
*HOw to plan a home 
workshop 



' How to build sea Holding . 

hoisting apparatus 
*Hqw to do wood pattern- 
making i for castings! 

* How to do sheathing 

end siding 
*NOW to do cornice 
construction 

* Hew to plan tafmiie 

protection 

* How to do interior- 

asietfor painting 
“ How to build girders 
and suit 

* How to make concrete 

forms (end molds! 

* Hew to sharpen maws 
r How to Ouiid Skylights 
■ How to do house mein- 

tmenca and repair 
. . . end much more 



wall. THE ATTACHED l Ann ON WHtn TO 



Popular Science 



BOOK 

CLUB 



p,0, 2Q06 t Latham, N.Y. 12111 




Hug the road better... longer. 



Bobby Unser. aulo 
expen and 
champion driver 
says 

'With Gii'8'jus! 
Shock Absorbers 
you'll hug thi road 
better Ilian with 
ordinary shocks 
because Gas-a- 
jusfs patented 
design seals in 
nitrogen gas and 
all-weather fluid 
under pressure to 
give you smoother, 
consistent 
performance 
throughout the full 
stroke of the shock 
absorber." 



Great with Radial 
Tires, too! 




Gas-a-jusr 

Shock Absorbers 



And this superior 
pelormance lasts 
throughout your 
trip because 
Gas-a^usfs design 
eliminates the 
foaming and 
aeration which is 
so common in 
ordinary shocks 
and causes their 
performance to 
become erratic and 
face as you drive. 

insist on 

Das-a-juSt 

Shock Akw rkm 

Modern as 

Tomorrow 

K Y IS* 

KYB Corporation 
of America 

90 1 Oak Creek Drive 
Lombard, IL 60148 



FROM READERS 



Salvaging hacksaw blades 

Although I usually buy high* 
quality tools, when it comes to 
hacksaw blades, I find that the 
least expensive ones are the best 
buy. 1 try to get a 20-blade pack 
for about ¥L50, The blades 1 buy 
are extremely hard; on the other 
hand, they also break easily. 

These blades are still a good 
purchase, however, because 1 
save and reuse all the broken 
pieces. 1 grind some of them to fit 
my sabre saw. Recently I cut a 40* 
gallon hot-water heater* in half 
lengthwise, using some oil and 
three broken blades. I use other 
fragments as scrapers; meny 
scraper shapes are formed when 
the blades break. Sometimes, I 
grind them to suit a certain job. 
f.nst Rummer, f reglfixed and 
painted all the windows in my 
house with the help of these bro- 
ken blades . --John Nelatw 



Magnet saw step 




A strong permanent magnet can 
serve as an improvised and easily 
adjustable slop for a circular, 
band or jigsaw that has a metal 
table. The stop simply limits the 
length the workpiece is cut. To- 
ward the end of a cut, feed the 
work slowly so the magnet won*t 
shift. The photo shows an A Ini Co 
magnet used as a table-saw stop. 
The magnet is a blend of alumi- 
num, nickel* iron and cobalt. 

In setup above, the rip fence is 
positioned close to the saw blade, 
A stop clamped to the fence would 
be impractical. When the first 
series of cuts is completed, adjust 
the magnet to make the next cut. 
Alnico and other magnets are 
available by mail from Edmund 
Scientific. 101 Gloucester Pike. 
Barrington, NJ. 08007: catalog. Si. 

— Walter E. Burton 
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ANATOMY OF A WING-WALK 




approached the record slowly and 
carefully. We made tests. For exam- 
ple, regular nylon rope isn't any 
pood because it stretches. We hunted 
all over for special rope until we 
found Larry Caldwell of Pigeon 
Mountain Industries in Georgia. He 
had a rope with only 2 percent 
stretch and an 11,000-pound test 
strength. 

PM What about tke right wing? 



the right side, We planned it so Steve 
Weiss would jam his body against 
the door, plant a foot on the wing, 
and block the ivind far the rest of the 
guys. Hut when he did, the airplane 
shuddered and shook like craxy. 
Things ripped off the cabin walls: we 
lost headsets and mikes— they just 
zapped out of sight. We gave the 
emergency signal and everybody 
jumped for their lives. 

PM WTiaf went wrong? 

MC Like l said, this was an engi- 
neering adventure. When Weiss put 




Pilot Marlin Goldin {right) realized That ihe event 
would be a one-wing exlravaganzs attar his Ju-52 flipped 
on a trial run. The practice times {above) on hard ground 
were far slower than those of the actual mass bailout. 



MC We have n forward cabin dour, 
right over the wing-root leading 
edge, J didn't know of anyone who ‘d 
ever flown a Ju-52 with that door off. 
I checked with a whole bunch of 
former Ju-52 pilots from Germany 
and drew a blank everywhere. J 
went over the possibilities for this 
and many other things, by the way, 
with Dr. John Hoover of the Univer- 
sity of Florida, He did engineering, 
air drag and other testa for us. The 
only way to find out was to try it. So 
we removed the door, crossed our 
fingers and took off. We got a strong 
burble going through &U mph on the 
climbout and I did a whole series of 
maneuvers in the air, going up and 
coming down. Any time we went 
through 90 mph, the burble shook 
the plane, then quit. Great! So we 
got ready to make a test with six 
guys on the left wing and six more on 
the right. 

PM And how did that go? 

MC It scared the hell out of us. We 
put Dave Kanamine on the left wing 
with a bunch of guys, and the Ju-52 
was shaking and kicking up a fuss 
and then six more guys started out 



his foot onto the wing, it was at the 
leading edge and close to the root: 
the worst possible place. The air 
ripped around his body, in the door 
and smashed right through the air- 
plane. 

Actually, it was a good thing, 
because it made us think. If you kill 
the lift between the outside arc of 
your prop tips and the fuselage on 
just one side of this type of plane, 
you're destroying 40 percent of all 
your lift. 

PM So the decision to use only dire 
wittg k?u& made for pou. 

MC Definitely. It was safer be- 
cause we'd have more lift and more 
control. 

PM You so id you Deere going for 1 8 
people, but you set a record noth 19 . 
How come? 

MC Major Don Towner of the U.S. 
Air Force joined up with us. He took 
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SMALL ENGINES 
WORK HARDER 
THAN LARGER ONES 

Vei, 4 cylinder *ng-nei work harder than S 
CylLedat engi-ttes- !a travel thn itm# distance 
When rhe 4 and A cylinder Engines have bath 
traveled Iti.OW ml lea. Ihe 4 cylinder engine 
has wgrked the equivalent of neatly 20,000 
mile*. They SlW mn heller — teeing tor 
shorten the li'a ol your ell by creating varniah, 
gum and atudge. 

Al l this, mean a more wear end tear on your 
smaller 4 cylinder engine II needs more care 
And flttenhtm A quart er RISLONE with each 
mi end filler change will help get rid el those 
deposits, that rat? yflur engine'* aNietanCy and 
*jnaorhn*si. Clean anginas tartar, langnr 
end mere economically than dirty onai 

Lisa PISLGNE #r o>P Changa lima or *di*n 
you're down a quart 

flet the dig, yellow, red and black a UA ST 
tan c,r RISLONa at discount stores. retail 
auto chains, and darts itgra* everyAhora. 



FREI: S3 page l USE TIPS 
booklet, Information, Ideas 
and tfiK uisioe *b 0 ur prob- 
lems, perlorm-anc* and lubri- 
cation. Send *■* r-eddressed. 
sSampsd enyelope AYi n 
CK larger. 



THE SHALER CO. 

Wnupun, Wl S3H3 

la Canada: Warren Packaging Co,. Ltd 

Scarborough, Ontario. Ml ft 4Q? 
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LECTRIC SHAVE 

MAKES YOUR BRISTLES STAND UP 
FOR A CLOSER SHAVE. 

Lectric Shave is putting its money where your 
face is, Here's the deal: apply Lectric Shave' to 
one Side of your face. Then use your electric 
razor. Compare the Lectric Shave Side with the 
dry side. The Lectric Shave side should feel 
Closer, smoother That's because Lectric 
Shave makes your beard stand up. So you 
shave closer, faster, with less irritation. 

OR YOUR MONEY BACK. 



ANATOMY OF A WING-WALK (Cvmim 4 va* w» an 



•1 Yftf dOnl Ugrfc* Ihprt Lidr* SOih? 
Owes you a CKK0I hhlrt. h iJiwG vOu-* 
rekfid Jjj^uyoui boiite^ 
LwlFC 5^9 *,m rhf unuswJ powjn 
and i caan egii-iei nsraiiii ine 
F^irchiac pnoc orpod 60 j Q WiCiims 
iieci'-r Shn>s Suaranlw Oii« ‘PO Bo« 
0035 H.CAMrk Ml-wY>>Is11&16 



some fabulous films to document the 
event and he made it 13. 

PM Did you run into tiny other 
unexpected problems? 

MC Every time wo flew a test. For 
example, we made our early tests 
with tip to 12 people on a wing. We 
figured we would need ev T ery ounce 
of lift, so we used 15" of flaps. Big 
mistake. All of a sudden, the air- 
plane put its nose down sharply and 
dived almost vertically, out of con- 
trol. We dumped the crowd and 
recovered. 

PM What was 

MC When we put the people on the 
wing, we added camber, or curve, to 
the upper surface of the wing. This 
increases lift and does a couple of 
other things. The flaps at 15* further 
cambered the wing. FreatoT The cen- 
ter of pressure under the wing 
moved aft and the center of lift 
moved forward. The turbulence off 
the bodies on the wing unloaded the 
tail surfaces, which went up, and the 
nose went down, and all together* 
ttWf We became a finned bomb. 
After that, we changed positions on 
the wing and left the flaps up. 

PM Tell us about the parameters 
you finally selected for the record 
wing-walk. 
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MC We bad 24 people aboard: J 
had left seat, Don Yahrling was in 
the right seat. Bill Tharp flew a* 
crew chief. Art Barehie was jump- 
master and Mike Fuller had a cam- 
era, plus the 19 wing- walkers. Out on 
the Left wing was i big vertical boom 
with a couple of cameras, and Ken 
Lind si ey and Gene Chevalier bad 
stuck cameras all over the plane. We 
were at 23,(M>0 pounds and had a hell 
of a lot of drag. We thought that we'd 
need up to 4,00Q feet for the takeoff 
roll, and my first surprise came 
when we used 25° of flaps for takeoff 
and jumped into the air after jusL 
1,200 feet. We flewover Palutka, Fla., 
our designated drop zone, with three 
chase and camera aircraft. We had 
planned to go at 0,500 feet. But peo- 
ple moving around the ju-52 gut me 
into a bad center of gravity position 
and E started the final run at 0,000 
feet, letting the speed build up so 
that at S,500 feet, we were indicating 
120 mph. 

PM So they started onto the wing 
at HJQQfeet? 

MC Yes. About six of them went 
out fast. Dave Kan amine took a 
point position behind the left engine 
and Mike Maguiie held lead along 
the fuselage. They blocked the wind 



for everybody else. My first real big 
surprise in the air was a sudden, 
severe yaw of the nose to the left, I 
kicked right rudder as hard as I 
could and she came around. Our 
speed went to 140 mph indicated, 
faster than I believed, and she put 
her nose down as that gang kept 
pouring out on the wing. And just 
like that, she went through a 2,000, 
then a 3,000, then a 4,000 feet-per- 
minute rate of descent. 

PM Did you lose control? 

MC For a while* we didn't think 
we could hang on to her. The buffet- 
ing was wild* really bad. We got a 
pogo effect, up and down. The left 
wing was twisting wildly — you could 
see it flexing like mad— and the 
right wing was drumming like a 
washboard. Then we heard this ter- 
rific booming sound. She was oil- 
canning. Our speed built up to a true 
190 mph and the yaw was terrific. 
She was trying to roll over on her 
back. By now, I was holding full left 
rudder and full right aileron, so 
there we were, coming out of the sky 
with full crossed controls. 1 didn’t 
think the airplane was going to stay 
together. 

The yoke columns were shaking as 
if they were going to bust right out 
of the floorboards and I couldn't 
read the instruments anymore be- 
cause of the vibration, T had to kill 
power because we were accelerating 
so fast. I almost hit the smoke 
sw itches for the emergency signal to 
bail out, Tharp was screaming that 
we had only four more to go, 1 
thought he meant four more people, 
but it was four more seconds for the 
prearranged eight-second ride. 1 
glanced at the left wing and it was 
twisting and rippling. Then 1 heard 
Tharp yelling on the radio, “They're 
going!" fie meant the jumpers, not 
the wings. As the wing-walkers were 
spilling off, things w r ere smoothing 
out and, suddenly, we were back in 
the real world with a docile airplane, 
coming downstairs like a bat out of 
hell, but smooth. And we J d done it! 
PM Did the airplane suffer any 
damage? 

MC We busted a couple of things, 
but they were minor. We were 
amazed at that. One chase plane 
pilot said the whole right wing was a 
blur of vibration and the tail was 
twisting in a crazy whirl mode. He 
didn't know how it was staying on. 
PM Whate next on your agenda of 
nutiutuTits? 

MC A new world's wingwalking 
record, 

PM You're kidding. 

MC I'm serious. All women: 21 or 
more. 

PM Bikini-clad , no doubt. 

MD You've got it. M 



THE HIGH- MILEAGE FILES 

{Continoea from gage 58t 

rpm, That big planum acts like a 
large mixing bowl. By splitting the 
plenum, we can increase the flow 
rate in the manifold runners to the 
cylinders. That’s why you gel better 
throttle response at the bottom 
end. 

“Wo put this manifold together 
with our small, four-barrel carbure- 
tor. Now, most people think that 
when you go from a two-barrel to a 
four-barrel, your gas mileage will go 
down. But at highway speeds, you're 
driving on just the primaries of the 
four-barrel, which are smaller than 
the two-barrel bores. We pick up 
economy on most two ■barrel to four- 
barrel conversions. It's perfectly 
logical, when you think about it." 

Trying out the Z System 

It all sounds perfectly logical, but 
does it work? We decided to put Dun- 
toY to the test. 

A complete Holley 2 System starts 
with Duntov's patented manifold, 
cast in aluminum, Model 300-232, 
With It cornea a matching Holley 
Model 4330 four-barrel carburetor 
rated at 450 cu. ft. per minute 
(c.fmO, Holley also includes a 14- 
inch, “free-ftow" air cleaner and a 
high-output fuel pump, rated at 3D 
gallons per hour at 4.5 p.a.i. Finally, 
there's a pair of polished aluminum 
valve covers. They don't do a thing 
for performance, but they make 
your engine prettier. 

All of this is not cheap. Holley’s 
suggested retail price for the com- 
plete package is £634.60, though 
almost any auto parts store will dis- 
count this price to around $360, 
which still isn’t peanuts. 

The Z System is available for a 
variety of engines, but we used a 
small-block Chevy similar to that for 
which it was originally developed. 
Ours is a 305-cu.-in. version, fitted in 
a 1979 Nova. 

At a steady 60 mph on the high- 
way, the 3, 000-plus pounds of the 
Nova repaired a gallon of unleaded 
premium every 22.50 miles with the 
stock two-barrel carburetor. With 
the Z System* fuel economy im- 
proved to 23.84 mpg, a solid gain of 
1.34 mpg or 6 percent. Exhaust emis- 
sions were reduced, too: HC dropped 
from 380 parts per million (ppm I to 
36 pprn, CO from ,22 percent to ,03 
percent. CO^, however, went from 12 
percent to 14.9 percent, indicating 
more efficient combustion and 
cleaner burning. 

But that's not the half of it. Since 
the day it was bom, this Nova has 
suffered From annoying detonation, 
asthmatic acceleration and a gener- 



al overwhelming feeling of lethargy . 

The Z System changed its life. The 
detonation is gone, at least on 91- 
octane gas. Acceleration is notice- 
ably snappier. And best of all, for the 
first time, the car responds when 
you hit the gas. 

According to Holley engineer 
Frank Walter* this is just the begin- 
ning of improvement. An aftermar- 
ket camshaft, headers and exhaust 
system will pull the cork from the 
exhaust side of the V8, an absolute 
necessity now that we've opened up 
the intake side. 

The bottom Line is coat. Is it worth 



replacing your stock intake system 
with $360 worth of Zora Duntov’a 
scheming? Well, if you drive 10,000 
miles a year and pay £1.40 for a gal- 
lon of gas, you'll save a piddling $35 a 
year. So your payback period would 
be just over 10 years. 1 n other words, 
it's not worth the trouble if all you’re 
after is saving gas. 

On the other hand, our test Nova 
transformed was just as reliable and 
easy-starting, but much more enjoy- 
able to drive. PH 
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Sometimes It Pays 
To Have Nosey Friends 



trends mal give you a Irrm cfnp tin fine work iff 
tight places Thai make ii i.tasy lo reach the hard to 
reach Long nosepltcfsby GHANNELLQCK Siena^t 
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hand honed cuitwrs Beautiful high polished tioish 
Bluer dipped plasbc comfort grips Quality <n every 
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THE LEADER OF THE PACK. 




Ford wagons. 
America's best- 
selling wagon 
lineup. Again. 

Ford, the Wagonmaster, has 
been pleasing wagon owners 
for over 50 years In fact, since 
1949, a million more people 
have bought Ford Wagons 
than any others * 



LTD Country Squire. A 
fine car and a wagon, too. 

LTD Country Squire, a 
Wagonmaster tradition, still 
offers full-size room and quiet 
comfort. There's room for 
eight passengers with the 
Dual Facing Rear Seats option. 
And LTD has more cargo room 
than any wagon in America*' 



Almost 90 cubic feet with the 
rear seat down, 

Ford Granada. The first 
Granada wagon ever. 

Ford is proud to introduce 
the first Granada wagon— 
with ail the style of Granada 
and more cargo room than any 
American-built wagon in its 



FORD 





class** Granada wagon for 
1982, bu/Jt with Ford’s 
commitment to quality. 

Ford Escort, Trie best- 
selling wagon In America, 

Escort is the only 
Americarhbuilt wagon with 
both the traction of 
front-wheel drive and the 
smoothness of four-wheel 
independent suspension. 
And Escort was designed 



with special high-strength 
steel to achieve lighter weight 
and excellent fuel economy. 



AAtt 

*T*Thwv 




EPA 

EST 

MPG 



Whether you buy or lease, 
see the LTD, Granada and 
Escort wagons at your Ford 
Dealer now. 



For comparison. Vour 
mileage may differ depending 
on speed, distance and 
weather. Actual highway 
mileage lower. 



FORD WAGONS 

FORD DIVISION 
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Warning^ The Surgeon General Has Determined 
That Cigarette Smoking is Dangerous to Your Healdi. 
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New Jers^ ifThoto) before 1969 
decommissioning. Drawing be- 
low snows reaciivaiion profile wim 
aviation area, plus, iww weapons. 



Critics call them tempting targets, bul the Navy says the updated mix 
of missiles and 8B guns is worth a lot more than four on the shore. 



by Robin Nelson 7 1 ; . n , no- log v c lh t dr 

I t didn't lake long; Only a few days after the feared ships in the world. Now they are going back 
Navy’s plan to react ivate its four Inwa- class bat to sea, and he wants to cross a gulf of four decades 

ties hips was revealed in detail last year during lobe there, too. 

Congressional hearings, the letters started com- Insofar as modern military institutions can be 
mg in. They read as if from a ditto machine...'Tm touched by such gestures, the Navy was. Bur ofll- 
reoriv. Take me. i know that ship/’ The writers dal reaction was tempered by the fact that emo- 
listed either USS New Jersey (BB 62), Mtssoun tiorus do not justify nmltimi It ion-doll ar defense 
( B B 63 \ Wisconsi n i BB 64 > or Iowa CB B 6 1 ) herssol f. a ppropr ia t iq ns. What does j usli fy the return of 
The typical correspondent was in hi erm id- to- late the battleship, according to the Navy is a simple 
Sfls^a child of the Depression who grew up to sail matter of cost efficiency in an increasingly com 
off in righteous defense of his country in the most plex defense environment. In the case of the 






...more offensive punch 




BB AT SEA EN A SURFACE ACTION GROUP 



New Jersey^ which will undertake 
sea trials as early as next Septem 
ber, an outlay of £326 million will 
put to sea a capital ship unmatched 
in offensive firepower by anything 
even on a drawing board, not to me n- 
tion in a shipyard or afloat. The 
same sum applied to building a com- 
pletely new ship, the reasoning goes 
on. might be sufficient to produce a 
74 POPULAR MECHANICS 



frigate, the least capable escort-type 
vessel, at today s prices, 

New Jersey s lister ships* begin- 
ning with Iowa in 1985* will follow 
at approximately yearly intervals if 
the Navy gets its way. Reactivation 
cost-4 for each of these wil I far exceed 
the New Jersey's price tag, since they 
will have to be brought to the latter s 
1969 ''base line" configuration (dur 



ing previous reactivation for Vi et- 
na m i before receiving the mi x of mis- 
siles and defense systems the Navy 
considers crucial to the update. 

Still a bargain, according to the 
plan, and the logic seems intact' Al- 
though the Iowa class battle wagons 
were all launched between 1942 and 
1943. they were, with the exception 
of New Jersey, permanently moth- 




USS K/EW JERlE;r^SWl^BAT arsenal 

1 Land- attack Tofiiaflawfc wuh 5 1&-inch Btroor-piercmg or 
- nuclear warhead: range 1.700 high ‘explosive shells: effec- 
tive rang*- 22 mll&s. 

6 OuaLptitpose 5 inch guns: 
^httiace-hQfnhflrdinent range 
effective fo to miters. 

7 Cte-Ste-in weapana sys|*m; J 
targei scqulfdlM (nutates or 
aircrallj M up to Smites: firing 
begins el 3 nrilee. 



Tomahawk with 
conventional warhead; ranrfJtT 1 
B 50 rrlfes. 

3 Sbip lo-ship wertton of Tom- 
ahawk: range: MG mile*. 

4 7 i jrpo'crn srmship missile; 
range: 70 mites. 



balled by the late 1950s. A ship T s 
technical age is figured by time on 
the powerplant, even including New 
Jersey they average only about 12 
years 1 steaming and should look for- 
ward to a total lifetime of between 25 
and 30, By that standard, curiously, 
the 'World War 0 battleships will 
emerge from drydock as some of the 
Navy's youngest ships. 



Yet its impossible to regard a bat 
tleship— a dreadnought —merely as 
a relative bargain in steam boilers 
and armor plate. Before strategic 
airpower and nuclear bombs came 
simultaneously of age. this century s 
arms race knew only one doomsday 
machine, one balance -of- power 
weapon: the battleship. 

In planning the original South Da- 



kota class as early as 1916, the 
United States was determined to 
have a ship that could control the 
seas against whoever won World War 
I— whether it was Germany or Brit 
ain— and cancellation of it short of 
completion in 192 1 was as ironclad a 
guarantee of peaceful intent as a na 
tion could offer. Naval treaties limit- 

Futo Tp page t< r; 
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Wire-frame image ol a car iiop) 
is displayed on computer screen 
Designer t can i-opm m on one 
tealure. chec* mechanical design 
cnlcnij. or even puMhc C&r 
i hr o ugh various stress tes's 
The image here Shows The IranE 
eno of a ear being placed under 
l re men Sous st r ess V idea tests 
ii*.e thus ear predict how the 
brushed producT will pcrlorm 
Olher programs a?^ow tor three' 
dimensional images to to v(ewed 
fieiSj Tnese 1-D views can be 
used To design everything from 
roe comple* ups and downs of a 
camshaft fa machining a wheel 
More Than ever computers are 
gelling involved rn car design 
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humans who man the Keyboards, computers are 
and durability Of Detroit's cars of tomorrow. 

r A D— Compuier-Atoist*^ Th ” " f 

„ Z cars you'll be driving I'™™?*- > 
,„0„,.mvd hv computer, guided b> 
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main design division in Detroit and 
you'll catch an occasional whiff of 
clay seeping out from behind locked, 
no ^admittance doors. 

The smell of clay is the odor of 
mystery. Within those secret charm 
bers. the plana and dreams of the 
corporate ear glams begin to take 
physical form, Smoothed and fin- 
ished by loving hands, with glossy- 
plastic sheets applied tightly 
enough to day sides so that they 
appear to have coats of shiny lac- 
quer, the clay models wait for the 
approval of both man and machine. 

A mechanical scanner, taller than 
a tall man, but with the delicate 
touch of a young girl, is rolled into 
position beside the day model. The 
mechanical arm of the scanner 
reaches out, traces the graceful 
curves one by one and converts each 
aerodynamic sleekness, every stylis- 
tic bump, into a series of coordi- 
nates. Then these coordinates are 
stored as binary bits on a floppy disc 
that, to a computer, is more readable 
than the glossiest clay surface. 

From there, the wet smell of day 
becomes a background memory to 
the airconditioned, office-dean cubi- 
cles of the design-team people. 

The stored points are instantly 
accessed by desktop computer ter- 
minals as day is converted to video. 
A car appears on the screen: it's 
tilted, moved around and examined 
Ip detail until every part of the 
dream can be certified as being wor- 
thy of reality. Of course, reality to 
GM or Ford may differ somewhat 
from our own consumer-oriented 
perceptions of a car. 

On-screen wizardry 

On a recent trip to Detroit, we 
watched anonymous video cars be- 
ing put through their computerised 
paces on monitor after monitor. It 
was a Combination of the Indy 500 
and a pinball fantasy. But it was all 
deadly serious. 



On- screen views allow computer-assisted designers to took at every structural part ot a 
car before I fa built. The scale may be roomed In or out. Every pad is seen In relsllon to 
every other part, so shade ol simulated stress or design change can bn observed. 



The first teat w« watched involved trunk could be widened, the hinges 
a procedure as human-oriented as redesigned, or room could be added 
packing your trunk for a long trip, somehow to achieve what the com- 
The video display zoomed in. under puter-aided designers consider sat- 
the guidance of the designer, and isfuctory space. Any changes would 
became a full-screen view of a car's require careful scraping of clay, ac- 
open trunk. The screen beneath the comp&med by new measurements to 
trunk was filled with a list of be turned into Computer coordi- 
options, such as '‘golf bag” and nates. 

“lady's overnight" 

The designer touched his light 
pen. like a magic wand, to one of the 
on-screen choices. Instantly, a golf 
bag appeared, as transparent as the 
car it would soon be packed in. 

With the light pen, he positioned 
one piece of luggage at a time. 

Everything fit. But if it hadn’t, it 
would have been back to the clay for 
redesign and further study of the 
car's understructure. 

Jf necessary* the clay model's 



Phantom rider 

Then we watched as, back on vid- 
eo, a computer's version of a human 
being took the driver's seat. He 
looked for alt the world like one of 
Casper the Ghost’s best friends. 

This time, the light pen was used 
to choose options that detailed the 
amount of legi-oom, ankle fle* and 
other human-machine measure- 
ments that drivers of various sizes 
could expect in the car as designed. 



Three-dimensional images are lust now being introduced to the 
computerized design teams, Csmsheft llefl) was designed by new 
GM-Salld program that allows for realistically detailed and shaded 
Imagery. Ford also uses thrw-dimenslonsl techniques. This pro- 
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g ramming lets the computer Indicate visually the stress patterns 
In flexing metal. Spring (right two photos) Is shown before and 
after computer-simulated stressing. Changes In image color Indi- 
cate to designers whs! would happen to metal. 





Mechanical arm* scan day models and 
translate model's stylistic detail Into coor- 
dinates That can be computerized. 

A range of people, big and small, 
stout and thin, could be called on for 
video duty. 

In the old days, the designer would 
have had to depend on plastic mod- 
els of people. These plastic like- 
nesses, hinged to move in the same 
manner as humans and slotted to be 
adjustable in size, were laboriously 
compared to diagrams, blueprints 
and maybe concepts scribbled on a 
napkin, in order to determine hu- 
man/machine compatibility. 

Now, without ever having built 
the car, the designer can talk over 
its comfort features with the auto's 
first “driver." 

"Without computers,' 1 GM*s Frank 
Blonde told us, "the design process 
would be far more time consuming. 
The computer ia helping us primari- 
ly in the definition of design. We’re 
confident it delivers a far greater 
degree of reliability and value." 

Everything on the car is tried out 
on video. Will the door swing open 
properly, or scrape against normal- 
height curbs? Or will it pound the 
pizazz out of the car's painted fend- 
er? Do the seat backs have sufficient 
rake? Does the hood open wide 
enough to allow the engine to be 
worked on? 

Then, when the design is complete 
artistically, it must be re-examined 
structurally. The cleanest, smooth- 
est lines don't guarantee a heavenly 
ride or good gas mileage. 

The points whiz from one com- 
puter to the next, from the design 
people to the ones in charge of man- 

(Pies?.# fjjrn to page Tfiff ) 




Performance simulation (top left} allows Ford designers to drive a design Idea around 
a racetrack to get feel of a finished car. Legroom and other car-io-human mea sure- 
merUB are Investigated at GM by a program (top right) thai lets the designer sec how 
car will fit driver. Luggage packing program (above] helps design GM's trunks. 
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Alpine 7138 AVUFM czissette 



Supercharge Your 




Inslalimg all ihe car stereo 
equipment above iake&agreat 
deal of patience— aa well as 
Ihe figfrl [OotS A | righl we 
show two uselui lips First 
purchase a crimping look 
l Me (5 you a l lac ft terminals 
to s r rrp p e d cables qu ick I y 
sod easily. And don't lo/gtil 
tieal-shimk Tubing, Applied 
to bare wire, it shrinks into 
a light, insula ling she alb 
with the hear iram a match 



If you already have a 
good, basic sound system 
in your car, fear not— 
you can always upgrade 
it into a ftp-snorting, 
on-the-road system. 

by Gary Stock 



T here comes a day in ihe life of 
every car-stereo owner when 
his basic sound system— usually 
an AM/FM cassette unit and a 
pair of speakers— just doesn't ex- 
cite anymore. It may lack power, 
or a solid low end, or “shimmer" 
in the treble or even a few desired 
control features— buL somehow, 
the thrill is gone 
On that day you have two op 
lions; Throw out the whole sys- 
tem and start from scratch on a 
new megabuck setup, or use your 
existing equipment as you up- 
grade, adding new components 
and accessories , one by one. 



To illustrate this second ap 
proach. we took a well-known 
sports CiT car— a Mercedes-Benz 
45QSL roadster equipped with a 
good* basic sound system— and 
subjected it to a full range of 
sou n d -system i m prove me n ts, Th e 
owner of the car had outfitted it 
with two excellent components 
which served us our starting 
points: an Alpine 7138 full-digital 
AM'FM cassette unit and a pair of 
4 t i'-inch Blaupunkl fill Iran go 
speakers, fitted into the small 
speaker enclosures at the sides of 
the dash. The sound from this 
combination was smooth and well 

\Pti?as*i Turn it pugg T 5flr 
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Car Stereo 



Fitted mlo a giovcbox (above} 

of undo) a cfijsli , luqli-ter_.il adtl 
OVS have J Otauly AH' [htnr own 
Alpine $3011 equalizer Altpc $ 
SWM suhwoolci id hit s ni Lid-et 
louder riimulliL'i Hum's (shown 
elsewhere} turned Hus Mercedes 
mi 10 a movahltr reasl ol sound 




Altec SW-1 subwoofer 



The Altec SW-1 subwoofer (above} 
includes all of the electronics 
on same chassis as the speaker 
cone, A subwoofer allows you io 
take that hone-janlng sound ol 
real bass along wherever you 
roam. The lunmg controls mourn 
separately in the dashboard area 




Philips 8320 tweeter {above} 
was mounted on each Mercedes 
door, Placing ihem forward on 
doors protected them from 
slamming impacts, Alpine s 
3002 power amplifier (left, 
above) was moo n led in trunk 
space. It can also be mourned 
on firewall ADS i do power 
amplifier {lelt, below) was 
hidden beneath the driver's 
seal. Make certain (as shown) 
that the unit will til with 
adequate clearance be lore you 
begin the actual insinuation 
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Styling and handling 
satisfy pony owners. 

A ccording to owners, the I9&2 
Mustang goes a long way to- 
ward satisfying their urges and 
doing the things expected of Ameri- 
ca's original pony car. 

Styling came away with top hon- 
ors and generous praise from the 
owners we interviewed — both as a 
reason for buying the car initially 
and as a source of long-term satis- 
faction after purchase. 

A West Virginia student beamed. 
“Styling and fuel economy sold me. 
My car is black with three shades of 
orange, which gives it a beautiful 
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Many owners complained about the stalk- 
mounted bom button and rattles In daab. 



appearance. [ also like the fuel mile- 
age; I'm getting 24/30 mpg with this 
four-cylinder four-speed, 1 ' 

A cola bottler from Georgia told 
us ( "! wanted a s m al I c ar, bu t not too 



small, and Z liked the looks of the 
Mustang." And a North Dakota ser- 
geant admitted, "Appearance was 
the overall reason we bought the 
car/' 

An Ohio financial vice president 
confided, "1 didn't want a box on 
wheels." A Michigan realtor added, 
"This Mustang is a sporty car and 
more fun to drive than larger mod- 
els. 1 ' and a New York secretary 
smiled, "I've had a lot of people com- 
ment on my Mustang’s good, clean, 
sporty looks," 

Handling ended up a dose second 
behind sty II n g among t he M u st a n g's 
best liked attributes. You can order 
any new Mustang with the TRX 
handling package, but some fea- 
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Lures, like alloy wheels and Michelin 
TRX low-profile tires, along with 
recalibrated springs, shocks and sta- 
bilizer bars, are mandatory, 

A Kentucky hairstylist told us, 
"On the road, it clings and holds fast 
around curves; is also good on ice 
and easy to maneuver through traf- 
fic, Yet despite the sporting suspen- 
sion, the ride isn’t too stiff, so it*s a 
comfortable car for long trips." 

Fuel economy came in for mixed 
reviews, some owners praising their 
cars and others telling us they'd 
expected better. Economy placed 
among the Mustang’s best liked 
qualities with 26 percent of our 
respondents, while lo.2 percent rat- 
ed it below' expectations. 




The optional 5,0-lhff V9 engine makes the 
Mustang the quickest car on the market. 



Most fuel-mileage complaint* 
came from owners with the four-cyl- 
inder engine and automatic, and so 
did gripes about engine power. An 
Illinois production foreman wrote, 
“1 bought this ear for good gas mile- 
age, hut I'm averaging barely IS 
mpg around town. The EPA said l 
should expect 22 mpg, The engine 
doesn't have enough power to get 
out of the way of other cars and I'm 
disappointed with fuel economy," 

A Maine banker; "The four-cylin- 
der engine is too small. It won't go 
up a steep hill without the transmis- 
sion dropping into low range," 

And a North Carolina analyst 
wasn't alone when she observed, "If 
fffW B tu n* to w o e ifiO J 
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CAPTURE THE STARS 

Taking beautiful astrophotographs need not mean a large 
outlay for equipment Here’s how to use an inexpensive 
telescope— or how to forego a telescope entirely. 

by Robert Little 



A lmost all umatotif 
astronomer^ — 
sooner or later- be 
con s k> phut ogra 
phcj'i, tin d ii’.i not 
hard to under stand 
why, Many ot' the 
must beautiful sky 
objects can be sutn 
only dimly or can- 
not be seen at all— 
with even a fair-sized 
telescope 

LTn like the evv, film 
has the ability t<i 
build up an image- 
during a time expo 
sure and will record 
colors that the eye 
cannot detect at low 
light levels. For instance, the translucent, purple 
veils of the Orion Nebula appear greenish when 
observed visually in a telescope. 

Constellation photos can be taken with modest 
equipment- you don’t even need a tele scope 'set 
Build The- Star Pfuitogruphy Ph.it farm. d f. the 

This solar-eclipse sequence (delowj s hows some of the sped a c- 
uigr sighls a sVillFoi amateur tan capture. An inejpensive a-mph 



end uf this story t, The 
moon, too, can be cap- 
tured with only a 
camera and tripod. 

Hut if you do have vc 
cess to a telescope, 

Lhe whole universe' i 
a n ails you 
Although thr. 1 moon 
appears large in the 
sky, it s really a small 
object photograph 
ically A camera with 
a 50 m m lens would 
capture an image on 
film of only l j mm in 
diameter— nt#t suit 
able for good en- 

largements A role 
photo lens of J mm. 
however, would reveal many lunar features. 'To 
compute image size on film, divide a lens’s focal 
length by 1 10 So a 000- mm lem.s would gjve 
a lunar disc slightly under .'i mm across.' ( 

The moon is so bright you can use a 1 5 DO 
ht*s* m 

P'-ii lelwc-op* was used *itn proper liners, tuposurfl 1/350 # 
Mtond Tiole sun 5 li&ry corona a round edge in ihe Ihird photo 




Long tABOs ure Times involved in capluang deep-sky shots like Orion 
Nebula, call for manual or etecucmc guidance leletlronic system 
shown; The asirophotographer my&i fceflp tracking motor on sargel 
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MOON (eyepiece projection}: 
Crrierion friocft teiescope 
(F/10) at 1 second. 



ORION NEBULA ton me focus i 
Cnisrion G-men telescope 
(RID) al 45-mmute exposure 



a 'piggyback earners is mounted or lop al a telescope 
lube Telescope's motor drive tracks camera through hesv. 
oris and tele scope optics are used Eg spot targets 
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Visit meteor swarms, 
neighboring planets 
I galaxies for under $700. 



by Dennis Eskow SCIENCE EEHTOfl 

fasten your seat belts and get yourself ready: This month, the Earth 
m begins a summer-long plunge through a sea of meteor chunks left 
behind by several streaking cornels. As our orbit crosses paths with the 
meteor swarms, thousands of brilliant chunks of iron will flash across the 
evening akv; signaling the beginning of the summer meteor showers. 

The spectacular nighttime display is enough to send you running to the 
local shopping mall in search of a hobbyist's telescope. But before you spend 
good money on what may turn out to be useless telescopic equipment, feast 
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Lugniweighl Edmund 200t has, d csrrying strap to help the youngest users carry i| in the f»ekt. 
The Dynascope, iwilft iT$ heavy white lube *s less ponabte boi H has a very stable mounting 
structure, And the two Edmund scopes Hank mg il provide good optics at ow cost. 
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your eyes on the eight models tested 
by PM, En selecting our test tele- 
scopes, we tried to avoid the two big’ 
gest mistakes made by newcomers 
to stargazing: spending too little, or 
spending too much, 

> M Do you have any idea how many 
thousands of cheap Japanese 
telescopes are sitting unused in 
people's garages?" 1 asks New 
York Amateur Astronomy Soci- 
ety president John Marshall. “Thou- 
sands of them are sold every year — 
it’s criminal.'* 

Cheap i$ no bargain 

The scopes Marshall and others 
avoid are those slender tubes sold 
for under $100 in the camera depart- 
ments of big stores, Xo bargain, they 
generally have inferior optics and 
they frustrate the new' user. 

The instruments we tried are all 
high-quality reflector telescopes. 
Each is basically a mirror mounted 
inside a tube. Light from a heavenly 
object hits the mirror, is focused on a 
facing mirror and angled out an eye- 
piece to the stargazer. We avoided 
refractor scopes — the lortg x skinny 
types twith lenses, no mirroraj a sea 
captain might use in search of a 
landfall, but never in search of a 
planet. Good refractor telescopes, 
for astronomy do exist, but the 
optics are far more expensive than 
the mirrors in scopes we tested, 

PM found excellent telescopes for 
no more than $650 and as little as 
$15i). Each had ad vantage s— and 
disadvantages. 

For instance, we focused the 
Meade £-inch scope — which provid- 
ed the most spectacular sky show- 
on what appeals to be a single point 
of light known as "iota" in the con- 
stellation Cassiopeia, With the 
Meade 8-ineher, we could see that 
three bright and distinct stars make 
up the apparent point. The Meade 
also gave us breathtaking views of 
the rings of Saturn and the cloud 
bands of Jupiter. Its biggest disad- 
vantage was Weight and bulk — it 
weighs 65 pounds and has a tube 56 
inches long. 

Celeslron's 5- inch mirror couldn't 
resolve the triple atar clearly, but it 
showed us a nebula — or "clouds" of 
stars— in Orion and yielded good 
detail of Jupiter's cloud bands. Still, 
it did have one advantage over the 
Meade, The C-SK) is a catadioptric 
scope, meaning its optics are ar- 
ranged in a compact tube, it's easier 
to carry around than the Meade and 
other long-tubed Newtonians. 

The other c&tadioptrio we tried, 
the Dynamax 6-inch model, focuses 
on mote outer space details. Hut our 
model's mounting structure w r as a 

ffi’teai’? Tufr* fg rage IT?} 
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PM's Long-Term 
CarTests 



Our new durability testing 
program will put on the 
miles to learn how some 
popular makes stand up to 
the rigors of the road. 



by Tony Assenza auto editor 



T here's nothing quite aa wonder- 
ful aa the fee l of a brand -new car. 
It smells good, everything is tight — 
usually — and everything works. 
But what happens when the engine 
has a few miles on it and the chassis 
is subjected to thousands of miles of 
bump?, potholes and highway ex- 
pansion joints? And does that won- 
derful paint job start bleaching 
after its first month in the summer 
sun? 

These are the kinds of things we 
can't find out in our regular road 
tests. After purchase price and fuel 
mileage, the next thing prospective 
car buyers want to know is how well 
will their new car stand up. We've 
never been able to fully answer that 
question before. Now, our long- term 
test program will help remedy that 
situation. 

To better furnish you with the 
kind of information you need to 
make a wise buying decision, we've 
embarked on an ambitious durabili- 
ty testing program. Obviously, we 
cannot test every ear on the market. 

The next best thing is to select a 
group of cars which we feel is signif- 
icantly interesting to you — the 
types of vehicles you'd most proba- 
bly consider buying— and drive 
them for thousands of miles under a 
variety of road conditions. 

We'll be keeping careful records of 
mileage, oil consumption, mechani- 
cal problems and general durability. 
Well also be maintaining the cars 
ourselves so, hopefully, we'll he ahle 
to give you some insight on service- 
ability. 

Our first group is a varied lot— 
from a simple economy car to a thin- 
ly disguised hot rod. Here are the 
cars and how they stack up. 

Plymouth Horizon 

Remember our ‘Real People' Road 
Test Of Economy Cure (page 66, Aug, 
'ED? We're still scarred from the 
withering barrage of letters that 
poured in following our report on the 



Omni Miser. If you recall, we weren't 
exactly fond of thal car. And you, 
along with some powerful Chrysler 
executives, weren't overly fond of us 
for ranking it dead Last in a field of 10 
competitors. So, we decided to take 
another look at the Dodge Omni (the 
Plymouth Horizon is the same ear 
with a different grille). 

We picked up our test car in 
Detroit on January 16, 1982. The ear 
had 582 miles on it. It was a deluxe 
model, loaded down with every com- 
fort and convenience option in the 
Plymouth book— airconditioning, 

deluxe cloth interior, automatic 
transmission, AM/FM stereo, cruise 
control, rear defogger, bucket seat?, 
console and more. List price of the 
car came to $8,595, although you can 
buy any car at less than list price. 

Upon receipt of the car, we imme- 
diately started driving it to New 
York via Canada— in one of the 
wnrat blizzards nf f.hp year. Thanks 
to the cars 2.2-liter engine, sport 
suspension and Michel in XZX radial 
tires, we found the car very stable 
and sure-footed, dt spite the das- 
tardly weather. Except for a minor 
off-road excursion involving a jack- 
knifed tanker full of deadly chemical 
waste, we were able :o press on with 
vigor and still managed to get 22,3 
mpg for the trip. Really respect- 
able. 

Okay, Chrysler, we're not exactly 
eating our word? on the Miser — nib- 



bling just a bit, maybe— but this 
Horizon is certainly heads and 
shoulders better than the little gob- 
bler we got the first time. 

The ear was put into regular com- 
muting service upon its arrival in 
New York and has so far accumulat- 
ed 3,050 rather uneventful miles. At 
2,654 miles, the front spoiler fell off 
as we were pulling into a parking lot 
in Atlantic City, NJ., to attend an 
old-car auction. At 2,834 miles the 
engine suddenly developed a heavy 
thirst for oil und gulped down two 
quarts at a routine gas stop. The car 
had not used any oil previously, and 
has not used any since, It must have 
been the culture shock of being 
piloted through the asphalt warfare 
of New York traffic that scared It 
into ingesting the two quarts of 40- 
weight lubricant. 

Despite the heavy load of options, 
the 2.2-liter engine in our test car 
powers out the Horizon with brisk 
acceleration. Zero to 60 happens in 
10.9 seconds, shifting the automatic 
manually. We've surprised many so- 
called sports ears with the Hori&orYs 
excellent performance and han- 
dling It's great fun to blow off these 
pretenders on freeway on-ramps. 
They never quite believe that 
they're being outcome red and out- 
accelerated by a Plymouth Hori- 
zon. 

We've been driving this car ex- 
fPtea £e ijffl ro page 149} 
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In lurbo of normally aspirated form. the Fuego 
provides sparkling performance and handling. 



F or those of you— and you know 
who you are — who have been 
calling us about advance informa- 
tion on the Fuego, the word is pro- 
nounced Fwaygo, In Spanish it 
means fire. In French it means an 
exercise in technologically ad- 
vanced motoring. And in America It 
will moat certainly mean speeding 
tickets for those who explore the 
Fuego 'a full potential. We know, 
because we had the opportunity to 
drive American -specification Fue- 



FIRSTHAND REPORT 



by Tony Asseriza AUTO £01 TOR 



gos on the streets and high-speed 
autoroutea of northern France. 

Ordinarily, driving American- 
spec cars in Europe is an open invi- 
tation to being humiliated by domes- 
tic cars with half your displacement. 
Since they have fewer emissions 
controls, European engines general- 
ly make more horsepower than ours 



and get better fuel consumption. 
And the average European driver 
misses few opportunities to make 
full use of his available ponies. 

This was not the case with the 
Fuegos. This time, the contest was 
mote evenly matched. 

On a run from Paris to Caen — exu- 
berant about driving the turbo for 
the first time — we averaged a shade 
over BO mph, which meant the 
engine spent most of its time near 
the red zone in fifth gear. The mile- 






-And One from Kenosha 




Although it looks ■ bit like a toolbox* the Renault 9 is nonetheless pleasant and fun 
to drive. The U.S. versions will have recessed headlights and 5-mph bumpers 



age was nothing short of amazing — 
20.78 mpg for the trip. At more con- 
servative speeds, it would easily 
have gone over 30 mpg. 

All the time and money Renault 
spent on developing the aerodynam- 
ics of the Fuego begins to pay inter- 
est at these elevated speeds. Wind 
roar is hardly more noticeable at 100 
mph than it is at £0. Another divi- 
dend of the flying hunchback look is 
the amount of downforce created at 
speed. Cars with unfavorable aero- 
dynamics tend to lift their front ends 
as speed increases. This reduces 
road feel and gives you the impres- 
sion that the front wheels have the 
precise control of a couple of choeo- 
late frosted doughnuts. 

The only directional stability 
problems we encountered with the 
Fuego was in a stiff cross wind as we 
created an arched bridge. Apparent- 
ly, air got underneath the car and 
tried to make it change lanes. 

On the twisty back roads of Nor- 
mandy the car felt as good as it did 
on the wide-open ovtorovt*, 

Kicking up rooster tails 

The highway system in France is 
really good, for the most part* but 
the rural roads are something else 
again. You could be on a two-lane 
blacktop, power through a corner 
and suddenly find your front wheels 
kicking up rooster tails of red topsoil 
and the car power-sliding its way 
into the local Stella Artois beer dis- 
pensary. A hundred yards down the 
lane it could be cobblestones or dirt, 
or a combination of road surfaces. 

For the uninitiated, this could 
play havoc with your nerves, But, 
since the Fuego is a native son, it 
wasn't overly upset by the sudden 
change of road surface- 

The Fuego is available with either 
the normally aspirated, l.d-liter 
Four or the turbocharged version of 
the same engine. In either case, the 
fuel-delivery system is by Bosch L- 
Jetronic iiy action. The nonturbo en- 
gine is rated at 81.5 hp, while the 
blown engine is good for 107 hp* both 
happening at fi t 500 rpm. 

Like the Audi Quattro* the turbo 
Fuego engine is fitted with an air- 
to-air intercooler which reduces the 
temperature of the compressed air 
after it exits the compressor and 
before it's fed into the engine. 

As is the case in the Quattro. the 
intercooler allows for stingier fuel 
metering and optimizes the power 
available from the turbocharger. In 
its transformation from normally 
aspirated to turbo version* the com- 
pression ratio is reduced from 8.6:1 
to 8*0:1. 

Throttle lag, a problem common to 

WeaSg turn fG page T65j 



U nlike ihe Fuego. the Renault fl will 
bs built in an AMC pfanl in 
Kenosha, Wis. The first U S. car has 
y el to roll off the line (It'll go on sale this 
la« as an 83 model), but we did have a 
chance to drive the European version 
In Ndrmandy 

Where the Fuego is more road- 
scorcher than transportation, the 9 
(still unofficially referred to as she Alli- 
ance) rs utilitarian, yet competent and 
a satisfying car, nonetheless 
It'S powered by a t .4- liter Four going 
through a tour- or five -speed manual 
or an automatic iransmissron. uses 
front-wheel drive and. unchar aclerrsM- 
cally lor Renault In this class of car, 
has a irunk rafher man a haichback 
The French engine, with no poliu- 
tion«cantrot devices, cranks oul 72 hp. 
which felt adequate for most ol the 
driving chores the & would be expect- 
ed to perform, in American trim, the 
engine is expected to produce horse- 
power In the high 60s and yield In-town 
mileage ol around 30 mpg, Final tun- 
ing is still to be determined, but we 
have it on good authority that 1 or 2 



mpg may bn sacritiead lor nnttfif per- 
formance — a sensible approach. 

AMC engineers and assembly peo- 
ple have been shuttling back and lorih 
between Doual* France (where the 
European 9 Is built), and Kenosha, in 
an effort to make sure that nothing 1$ 
lost in the translation, 

Solh AMC and Renault are con- 
cerned that the U,$. versions be as 
lovingly screwed together as their 
European Car of (he Yea r winner for 
1981 

One unique feature ol the 9 is the 
Monotrace seat mount. Instead ol the 
usual two-rail subframe. It has a cen- 
tral pedestal which allows the seat to 
rock lore and aft tor adjustment This 
saves space and leaves more room lor 
rear seal passengers' feel. 

The 9 s most attractive feature to me 
Is the nde quality and that alf-impcr- 
tant. but indefinable quantity, feel." 
The car feels right— stable precise, 
compliant, bul nol billowy. I know AMC 
will try to "tailor" it for American tastes 
(Le.. softer nde), but I would teave it 
alone, — T.A 
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rtoQie Alter. speed soeciafts! with sun 
boards and ceUmaranS. is introducing 
hts lirsi Single-hull sailboat, a 33- 
tQoter. With only an fl-ipoi ijeam so 
it can be fra tiered il has hinged, 
deck mounted mast, retractable 
keeE and bunks tor seven 
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For No-Fuel Boating 



New Look 



E ven though the wind is still 
free, boat designers keep try- 
ing to use it mo re efficiently. This 
jb summer twin-hull sailboat 
W makers are testing single- 
hull performance while 
\ mono-bottom power* 
boat builders are ex- 
panding sailing cata- 
maran lines. Sailing 
surfboards are growing 
in popularity, with one- 
and two -hull models 
available. Even inflat- 
able sailboards are here 



Mono and multihull 
designers seek more 
speed on wind power 
by Bill McKeown 

BOATING EDITOR 

Hobie Alter, originator of the 
famed Hobie Cats, has intro- 
duced a racer-cruiser sailer that 
answers a number of expensive 
problems like: Hew do you find 
and pay for deep-water dock 
space? How do you fit a large 
family or a lot of friends aboard, 
yet sail other times alone, or with 
a minimum crew? 



With the new Hobie 33. you 
don't need a slip. The big 33- 
footer is only 8 feet wide so it 
can be trailer-towed without a 
special permit. The mast is 
stepped in a tabernacle on deck 
so that it can be hinged down 
or raised without a hoist. Roller 
reefing aids single handling. 
Halyards are led dow n inside the 
mast. A compartment aft houses 
an outboard motor that can be 
tilted down for auxiliary power. 
Below, in the cabin, the galley 

(ffjBB iiC (rtf' tfr 
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For every power tool in this workshop, there are 
scores of hand tools— at! used in traditional ways. 



b y Steve Wi Itson 4s$st*Nt home *ud shop iwtqh 



T he latest installment in our 
Great Shop series hns much in 
common With its predecessors— find 
something a little different, This 
time, we tried to focus a bit more on 
the man behind the tools, and with 
good reason; His traditional train* 
in g and old world devotion to craft 
are more rare and remarkable today 
than they have ever been, 

Ernest Glaser is a master furni- 
ture maker schooled in Germany 
during the early 10203 under the old 
European Guild System, He came to 
the United States in 192S and began 
work in cabinet shops around the 



1 Glaser converted a smokehouse (Intel) 
Into a tom tollable shop. He reinforced the 
floor and roof, installed bigger windows 
end added maple flooring and pine hoards 
to Interior. As floor plan at right shows, 
shop Is compact, hut has plenty of room. 

2 Antique toolbox holds seldom used 
tools, leaving wall space free tor others, 

3 Shop has nearly 20Q different clamps. 
Including bar clomps on a special rack. 

4 Hardwood brackets hold over 40 hand- 
screw clamps within reach, but out of way. 

5 Razor- 5 harp carving chisels are used tor 
fine-detail carving, precise Inlay work. 



1 Band saw 

2 Grinder 

3 j*9Saw 

4 Ckawnglaffle 

5 JOrfqer 



€ WgrkSariCh 
* TetJesaw 
S Lathe 
9 Shape* 

10 Woirktrencb 
I I DrrJI press 
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A Master Craftsman’s Old World Shop 




Shop hra collection of 40 wood planet that 
Glaser still u*a* lo cut rabbet*, plow da- 
do** and form Intricate molding shapes. 



New York City ares. By 1945, he 
earned the B*S. degree in education 
from Rutgers University and began 
teaching woodworking in high 
school?, near Plainfield, N,J. He 
stayed there until 1964, when he and 
hi* wife Elizabeth retired to the 
Eastern Shore of Maryland to begin 



s life that was anything but retir- 
ing. 

Along with refurbishing a huge, 
two-story house, he gave an old 
smokehouse a structural and cos- 
metic face lift, turning it into the 
great shop shown here. From the 
maple floors to the knotty pine 
boards on the walls, he realized his 
dream: to create a shop where he 
could make fine furniture as he had 
bean trained to do. 

When we arrived to see his shop, 
Glaser confessed that he'd spent 
some time cleaning up for us: A 
working shop is rarely as clean rb 
these photoB show. He had four 
projects in the works, three on com- 
mission. The first was a series of six 
identical boxes made of ash with 
rosewood inlay. Each had a hand- 
rubbed finish and showed off Gla- 
ser's considerable expertise in mak- 
ing hand-wrought dovetail joints. 

The second was a five- drawer ma- 
hogany silver cabinet that stood 
about 42 in* high. It was completely 




Glaj*r (left) shows author the jack plans hs mads over SO years ago. Journeyman's 
Certificate (right} waa hi* after he had completed a Guild-app'ovad apprenticeship. 

The European Guild System 



E rnest Glaser was horn and raised in 
Hamburg, Germany. When he 
was 16 years old, his mother signed a 
legal conlracl, committing him to afour- 
yenr apprenticeship in the nahinotmak- 
ing trade. During the lerm of his con- 
tract, he was responsible to just one 
man, his master. He lived at home and 
worked in [he shop five days a week; on 
Ihe sixth, he attended a Guild-spon- 
sored school where he learned drawing 
and mathematics 

When he completed his apprentice- 
ship, he was awarded a Journeyman’s 
Certificate (above}, which qualified him 
forcablnetmakjng work. By this time. Ihe 
Guild no longer required of its members 



a literal loumeymaaship. But hie master 
had told so many Inspiring stories of his 
own travels JHat Glaser chose the tradi- 
tional path. 

For the next three years, he traveled 
by foot throughout thn German country- 
side, working In various cabinet shops 
along the way. He was bound by two 
rules; He could stay no longer than four 
weeks in each town and he couldn't ven- 
ture within 30 miles of his home. 

Glaser did confess that he sometimes 
stayed longer than four weeks in one 
place, but he didn't go home until the 
three years were complete And to this 
day, he’s convinced this was ihe best 
way lo learn his craft — S W . 




Heavy-duty carving chisels (left) hang next 
lo turn Ing- tool reck. Make the rack by bor- 
ing handle holes halt through one support, 
bled* holea completely through other. 

sanded, but not yet finished or 
rubbed. 

The third waa a small chest of 
drawers in the Virginia style- 
mahogany again— that was just be- 
ing readied for shipping. And the 
last project was for his personal use: 
a series of four Chippendale side 
chair reproductions. He used these 
unassembled chairs to illustrate 
how he builds a piece of furniture* 

His starting point is his drawing 
board, where he sketches a design, 
altering it here and there until he is 
satisfied. For the chairs, this waa 
unnecessary, because he wanted to 
match some existing chairs. Next, 
he makes a full-scale drawing which, 
he says, is crucial. “The eye can play 
tricks in the smaller scale. It is only 
when the piece is full sise that you 
can know with certainty how it 
looks," 

After any final design adjust- 
ments are made, he cuts full-slsed 
patterns from cardboard or V*-in. 
plywood* He admitted that this was 
a time-consuming job, but nonethe- 
less recommended it. These patterns 
eliminate mistakes in measuring 
and they're also a perfect record 
that can be used later to duplicate 
the piece without repeating the 
design work. Finally, he traces the 
patterns onto stock and proceeds 
with the cutting* 

As a rule, he performs his joinery 
by hand, He eruoys the work and is 
so quick with it that, in many cases* 
he could rival power equipment if 
machine setup time wore included in 
the comparison* 

One of Glaser's favorite woods is 
African mahogany. Many of the 
pieces in his home, as well as those in 
photos of commissioned work, were 
made of this wood. Most of it came 
from one lot of mahogany he pur- 
chased over 30 years ago. It was, 
without a doubt, the best looking 
mahogany I have ever seen. The 
grain was extremely tight and the 
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Each room In Glaser's huge, two-story 
house 1* filled with his work. Stlsrston-peh' 
od dining table here Is an example. 



color was deep and rich. He still has 
some left for special projects, stored 
In another building with the rest of 
his hardwood stock. 

A craftsman) ike approach 

At one point in our conversation, 
Glaser mentioned that he preferred 
to work alone in his shop, without 
distraction from other people. “To do 
this work properly,” he explained, 
"requires great concentration," 

Later, he took me on a tour of his 
home. Walking through the house 
was like taking a stroll through a 
museum. All the rooms were filled 
with furniture of the highest work- 
manship— both his reproductions 
and hb original designs. 

One of the most remarkable pieces 
was a desk he made for his wife. 
Almost self-consciously, he ex- 
plained that when he was a young 
man and he became engaged to his 
wife, he didn’t have the money to 
buy her a ring. So instead, he built 
her a desk. It is in the Hepplewhite 
style and has seven, virtually unde- 
tectable secret compartments incor- 
porated into the design. 

He proudly showed me how the 
piece "worked/" taking off a decora- 
tive molding here and there to 
expose a hidden drawer or a narrow 
compartment. While admiring his 
workmanship, 1 suddenly realized 
that the piece of furniture* though 
nearly 50 years old, looked as if it 
were brand new. There were no 
cracks in the finish, no rubbing on 
any drawers, no obvious signs of 
wear. When 1 remarked on this, Gla- 
ser looked completely surprised, as if 
my idea of what furniture should be 
was different than his. He seemed to 
think it should last forever. KM 



Da you know a shop tfiaa w* *HeaW incsutte is me 
Poputar Mechanic# Great Shop Ssrlas? ti so. 
Bend sraapfihqCs, plsus a descnplkin a! Shop and OwlW 
Jo Home and Shop Editor. Popular Mech*n*s, 224 
Weal E71h Si.. New YCrK N ¥ 100lO- It ura agree, 
we n visit ttw shop, photograph H and stwe n with 
PM matters. (Ena lose a stamped, seir-addreuec 
envelope if yau want your photos returned ) 






JACK PLANE -THROAT DETAIL 



3 Planes To Make 

I n the 'good old days 1 ' before power 
equipment Iher© was only one way 
to surface a board: by hand Without 
jointers, planers and lumberyards that 
sail their wood already dressed, most of 
us would be tost. But when you have the 
proper hand tools and the know-how to 
use them , the job is far from Imposing . In 
the photos at left, Glaser shows us 
how. 

He begins with a piece of l-in.-ihick 
pine stock and a scrub plane, a narrow 
tool with a oonvex-fidged plane iron 
which cuts deep grooves in a boards 
surface. It removes stock rapidly, so 
care must be taken to set the blade 
depth properly. 

Next comes the Jack plane, a real 
shop workhorse. It quickly removes the 
ridges left by the scrub and brings the 
board lo desired ihickness. Finally, he 
uses the smoothing plane to remove 
irregularities left by the jack plane 
Fn just a couple of minutes the board is 
planed to a uniform 3 /*-in. ihickness and, 
though this sample is soft wood, Glaser 
says that as long as the iron Is sharp, Ft 
will work just as well on hardwood 
Both ihe jack and smoothing planes 
pictured were made by Glaser over 50 
years ago. Plans are shown below. 

The jack plane is diagrammed com- 
pletely; the others are variations based 
on this style Because the smoothing 
plane is Identical lo the jack— just one 
Inch shorter— jt Is omitted from the 
drawing. The scrub plane, however, Is 
different and the appropriate section 
and lop views are provided. 

Stmght-grained white beech Is the 
preferred material for plane-making. Af- 
ter the piane bodies and T wedges are 
made, they are soaked in linseed oil for 
four to six weeks to harden them. Plane 
and cap irons are available in assem- 
bled form from tool suppliers tike Wood- 
craft. 313 Montvale Ave., Woburn, 
Mass. 01833 —S.W. 



Scrub, feck Hid smooth ing planet (left 10 
fight) ate used for surfacing rough stock. 



5CHU& PLANE - THROAT DETAIL 



JACK PLANE TOP VIEW 

3 “ 



l 
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H ere are two nifty tricks that 
will make working in your 
shop even more satisfying. 
Master craftsman CE. "Doc** 
Banister shows the secret of his 
modified finger-lap jig that will 
make you want to throw' your old 
one away. Qr + you may be able to 
incorporate this modification 
into your present jig. Another 
Craftsman shows an easy way to 
make wooden dowel buttons. 



Antisplit Device 

F inger-lap jigs, or boxed-joint jigs 
as they are sometimes called , are 
among the most common jigs found 
in a craftsman's shop. Once you've 
used your jig for several different 
widths of fingers, however, you 
know that splitting begins to occur 
during the cut. This didn’t happen 
the first several times you used the 
jig because the jig itself was serving 
as the backup board. The modifica- 
tion shown allows you to renew the 
kerf immediately behind the work- 
piece each time you use the jig. The 
hardwood backup-board insert is 
simply removed and the previous 
kerf area is sawed off, 

Look over the drawing and you'll 
see that the jig Is very easy to make. 
Note that the finger gauge key is 
positioned so that it clears the slot. 
If you prefer your key closer to the 
kerf, you'll have to whittle off a bit of 
the back edge of the backup board 
each time it’s renewed so it dears 
the key running through the slot. We 
include a few holes for storing the 
miter-gauge mounting bolts and the 
jig itself. The hole shown in one end 
of the backup- board insert is for the 




Pull backup board out after each session 
and saw ofl the length containing the kerf . 
Wood insert la visible In the Blot. 



2 ShopTricks From 




The vertical piece behind the workpiece is a renewable kerf backup board. Jig is attached 
to miter gauge with bolls in slots. Flngar gauge key la attached to bottom of the |lg. 




Down, 
LOCK WITH 



KtY ; ATTACH WITH 
NO, £ * 34" FH 
SCREW \ 
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WOOD INSERT 
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SLOT DETAIL 
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Master Craftsmen 




same purpose. Make a supply of 
these inserts while you are at it. 
Cut the dovetail slot (and the 
inserts) at 2tT. The inserts should be 
cut for a snug but sliding fit. Bore 
end tap the hole for the wood insert 
v* in. below the slot centerline inter- 
section. Install a compatible stove- 
bpit or wingnut and use this system 
to lock the backup board in place. 
Wood inserts are usually available in 
hardware stores in sizes accepting 
l 4- to VtHn.-dia. bolts or screws, If you 
have trouble finding them, write to 
Albert Constantine & Son Jnc., 2050 
Eastchester Rd., Bronx, N.Y, 1046 1. 
The l 4-in. size used here comes in 
sets of 10 for $3.50* plus postage; cat- 
alog No. is U9E25- — CJE- Banister 



Dowel Buttons 

I f you have had difficulty finding 
wooden buttons for your furni- 
ture projects, take heart. You can 
make your own with this system, 
Here's hoiv: Measure the diameter 
of the hole you wish to fill, then with 
the appropriate-size dowel, cut dado 
depth, using table below'. 

Put a strip of masking tape on the 
blade insert just in front of the 
blade. Set your dado head for a ! 4- 
in. -wide cut. Note that an adjustable 
dado head was used here. This cuts a 
dado wdder than the tooth width 
because its design changes the blade 
angle. 

Make a test cut In scrap dowel and 
mark the tape with a pencil to corre- 
spond to gauge aide of kerf. Make a 
second mark on the tape V* in. to- 



Apply the carpenter's 
glue with an artist's 
brush. Insert the dow- 
el buttons Into the 
shank holes: press 
and remove any glue 
squecte-out- You can 
also cut plugs by us- 
ing (ha same general 
method we describe 
here. However, mak- 
ing your own dowel 
plugs or buttons can 
b? so satisfying you 
may never buy either 
one of them again, 

ward the fence from the shoulder 
mark. Adjust the tooth height 
according to the table below. Set the 
rip fence on the line closest to it* 
Place the dowel against the miter 
gauge, allowing the dowel end to 
just touch the rip fence. 

Start the saw' and move the miter 
gauge to engage the dowel with the 
dado blade. Stop when the dow r el is 
directly over the center of the blade 
(at its highest point). Then, using 
your free hand, rotate the dowel 
until a lA-in.-wide cut is made com- 
pletely around the dowel, 

Return the miter gauge and dowel 
to saw- front, loosen the rip fence and 
move it aside. Slide the dowel to the 
new position by aligning as shown 
in the top right photo. Repeat the 
process for as many plugs as you 
need. Cuafior*: Do not continue 
working on a length of dowel when 
the outboard, dadoed section be- 
comes awkward and unmanageable. 
Use a backup board against the 
miter gauge, as shown in the pic- 
tures. Allow the board to support the 
dowel to within Vt in, of the blade. 

Take the grooved dowel to a sand- 
ing disc and rotate it while feeding it 
at changing angles to round the tip. 
Use a fine miter saw or coping saw to 
rut off the button at the shoulder. 
Repeat the sanding and cutting pro- 
cess . — Dr. Robert A\ Stapp 



DOWEL PLUG TABLE 
(In met**} 



Plug 


Dowel 


D«to 


PldG 


Shank 


Dimeter 


WW*h 


P*pth 


'A 


'A 


'A 


V* 


V& 


H 




'A* 




tfc 


% 


-ViJ 




Begin each cut by lining up previous kerf 
with meric on lape, Set fence by moving It 
into light carried with dowel; lack fence. 




With dowel held (Irmly against ihe miter 
gauge, teed It Into blada, then rotate It. Tbit 
is a delicate procedure, work carefully, 




Round over buttons, using a disc sander a# 
shown; then cut segment off the dowel. 




Use padded sanding block and drill press 
ns an attempts method for sanding heads. 
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WORKSHOP MINICOURSE 

GETTING AN EDGE 



T here's at least one time that 
splitting hairs can he a positive, 
happy experience. That's when you 
have the satisfaction, of taking a dull 
plane blade and putting an edge so 
keen on it that it ‘will, in fact* cut a 
human hair. Many fear that getting 
a good cutting edge is beyond their 
skills. In fact, it isn’t* 

For openers, you need a grinding 
wheel. Unless you plan to become a 
serious woodworker, you can do a 



beyond restoration by honing 
alone- 

To grind a blade, hold it at an 
angle against the grinding wheel 
and apply slight pressure as the 
wheel spins. Keep the iron moving 
back and forth in a straight line 
across the grin ding- wheel edge. Be- 
sides reshaping the tool edge proper- 
ly. you also want to make certain 
that the stone wears as evenly as 
possible. 



moving hack and forth across the 
wheel, your goal should be to create 
ever- so- slight rounded corners, as 
well. 

Once you're satisfied with grind- 
ing, you can move the iron to the oil- 
stone, The oilstone, in fact, should be 
carried to any job away fom the shop 
in case a cutting tool needs a quick 
touch-up during a planing task. 

Put a couple of drops of light oil (oil 
■ fPj&flS-e Mn jq page 1 50,1 




GRINDING 



HONING 



Grinding If dona to ttralghtan the edge of a 
catling tool. It s dona before sharpen Ing by 
honing. The grindstone should him toward 
the plane Iron (arrow). The guide support- 
ing the plana iron l> set bo the bevel will be 
ground accurately. The gokte should al- 
ways be used for mat reason. 



Tha Iron Is moved from side to side so lhat 
the full surface on the edge bevel Li ground 
straight This also keeps the wheal true. 



The bevel angle for chisels and Irene might 
vary slightly, depending upon whether the 
tool will be used In hardwood or softwood. 
In general use. however, 25“ is tha accept- 
able bevel for grinding. Whetting Is done at 
a 30- to 35" angle at tha very edge. 




A few drops of light oil applied to the stone 
serve as the vehicle for carrying steel par- 
ticles away from the cutting edge. Use only 
quality oil and be sure to wipe the stone 
with g clean rag alter each use 




What the cutting edge on tha oilstone to 
create the sharp edge. Hold the bevel edge 
flat against stone at 30° and work with a 
circular or figure-els hi motion. The atone 
hare la protected by a rosewood box the 
author mada for it several years ego. 






v; 




The feather edge — often called wire — Is 
removed by placing the flat aide of the Iron 
on the stone and making a few strokes. Oo 
not create even the slightest bevel on this 
side of the Iron, however. 



great deal with one of the smaller,, 
less expensive versions, such as 
Black & Decker's Model 7301 ($39), 

Don't run to your grinder every 
time a plane iron or chisel's cutting 
edge needs a touch-up. For the most 
part, you should master the art of 
whetting (honing) to keep almost 
surgical-tool quality edges on all 
your cutting tools. 

Grinding should actually be done 
only if the edge is nicked or if it is 



Have an open ^an of water near- 
by- — my grinder -s equipped with a 
tool-hung bucket — so that you can 
quench the tool to prevent it from 
becoming overheated with resultant 
loss of temper. 

The edge should be ground so that 
it is almost at 90" to the sides. But 
professionals have known for years 
that a plane is easier to handle if you 
round the iron'll corners ever so 
slightly. Thus* as you grind a bevel 




BY 
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OUTDOOR 



It s true. You can find happiness right in 
your own back yard. Using your do-it-yourself 
skills and the Popular Mechanics projects 
on these pages, you can make your home the 
envy of the neighborhood. 



Yard storage structures you can create 
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* * • ■ Where we come from, work goes 

SO lQP£T 111 utc CltV IS dawn to dusk and equipment that isn't 
01 ic/i tt Tiiw-i built right fails apart in a hurry, 

till SC tn£S 7 W'CTC Dom So even though our lawn tractors, 
OH flip ntTH riders and walk -behind mowers may never see a 

\ 1 Li IL. LtiJ 111* rutted wheat field, they still have some of the sturdiest 

frames and wheel assemblies around. 

You probably won't be cutting eighteen hours straight, either. But you can 
understand the importance of having an engine that's synchro balanced and 
shielded to run quiet and smooth. 

You see, budding things that last is kind of an obsession with us. A drive 
through farm country'll tell von that. 

We want folks who buy John Deere products to appreciate ’em as much as we 
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A pocket created by the house walls on a gentle slope 
of lawn leading to the swimming pool seemed tai- 
lor-made for the PM deck. The major access to the house 
from this deck is through an enclosed sun porch that 
adjoins the kitchen, making the deck a perfect area lor 
outdoor dining. The dock also has a secondary access to 
the house, which helps the traffic flow and adds to the 
decks appeal as a party spot, Another advantage this 
deck has for its owner: Situated between house walls, it 
provides a shady area much of the time, offering a retreat 
from the sunny pool side. 

Ira Grandberg, A. I. A., designed this muttiangled deck. 
The benches and planters follow the deck angles and 
obviate the need for conventional railings. 

The deck is constructed of knot- textured garden -grade 
redwood. We used construction heart (all heartwood) for 




'/levy from across we pool shows how deck fe designed to follow 
tiie contours of the house, and visually link It to the pool. 
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1 This deck ins into a pocket made 
1 by me walls ol Ihe bouse Deck 
is attached to Ihree walls . si con 
be reached through two doors 



O The two seating sections lorm sr 
* angle Joini is centered over a 
vet heal support a bo* bams covered 
by mitered horizontal 2 * 4 % on odg* 



^ Planter on Iho house wah ends 
* neatly eU doorway. The planter is 
lined with bark and ported blooms, 
which can be removed lor lending 



”ne*1 lo Ihe deck stabs 
abuts a seating section al 
a 45* angle, to continue 
pa E tern Ot a n g led joints 




HOW DOING IT YOURSELF 



You can make anything m a 
WORKMATE Work Center. Even 
money. 

Because from May 1 to July 31, 
1982, Black & Decker is offering 
rebates on selected WORKMATE* 
models. S10 off the purchase of our 
dual* height models. And $5 off our 
single height models. 

There's never been a better 
time to buy one. So go see your 
dealer for details. 

After all with a WORK MATE: 
plus a rebate, doing it yourself can 
be twice as rewarding. 

im ^i' jwi-L-t ts^ooi. TIm^. uritl 
£5 t»ti mfiJvJ 



0 



Black s Decker 
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ihe posts, joists and near-g round applications. Construction 
common redwood, containing sapwood, makes up the decking, 
benches and trim. 

To begin work, lay out the deck area, using a mason's Hne 
and slakes, making sure the line is level, To prepare the site, 
use a spade to remove sod to a 2- to 3-m, depth. Prepare an 
area at feast 2 fi. beyond the perimeter of the deck. You can 
landscape this later with bushes or with a ground cover. such as 
gravel or bark chips. Cover the below* deck site with black poly- 
ethylene sheet so weeds wonl grow through your dock. 

Duran: Irp Grsndtefg, A.LA , Cons! juc tipn. Roes Tietontfialef. Ttchnt- 
c*i «d; Eugene Thompson; liruilrttlon: Dean Ellis; PM photo*; Gec^qe 
Ancona; Redwood: CalilOfna Redwood A$?n . 1 Lombard St.. San Frarr- 
CiMO. Celii $4111. Rsftociir, MbI S24J Av®n(i wipi cal, Cnarmgtow 
Prwhjcrs, Box 12T, 0nsto(, Wis. 63104 Bufl llghl; Model B3D6, ONarmglow 
Product; FurnHurtr dimrtg hiTrVtuite {Rondo SfylOj, lounga furrwttirB (Bay- 
sttOfB sCyia], Winston, Furniture, Suite 900. Incteftenatencfl AI&IO. 1 lnd&- 
pon<jenco Of.. Birmingham. Ala 35259. Acoauofbt*: Lwsure Unlimited 
Inc.. SAG Easl Pfcral Fid . Weslpod. Conn, OSflSO 



Locale and dig holes for the lootings supporting the 4x4 
posts. Footings must be below the area frostline to prevent the 
deck from heaving wiih the Ireezmg and thawing of the earth. 
Poolings should be spaced no more than 8 ft. apart. We poured 
concrete piers into Sonotube forms and used a step-liange 
anchor in each pier. Bore holes in the posts as needed to bolt 
them to the anchors. When you install the posts. make sure they 
are plumb in both planes, and in alignment with each other. Use 
a spirit level to check vertical alignment. While the posts are 
exposed, apply a water repel lent coaling with mildewcrde to 









Next. 2xB beams are fastened to the posts wiiti % x 0-in 
hot-dipped galvanized carriage bolts. (Note: Hot-dipped galva- 
nized hardware and fasteners are used throughout ) When fas- 
tening boards on edge, sight along the edge to determine il 
there is a crown (.convex edge); if so, install the board, crown 
edge up . The weight of the deck will tend to straighten the stock. 
A board installed convex edge down win sag after a while 
(Boards installed on Ihe Hat should also be placed with the 

ftwiUQiMiw r Qtn 
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convex surface on top Tor the same reason.} to calculate the 
attachment point of the beams, lirst determine the height you 
want the deck. This is based upon house floor elevation, The 
finished deck should he located £ to 3 in. below the door's silt 
Use a mason's line and a spirit level to determine the deck 
height; subtract the thickness of the deck board. The top ol the 
ledger strips should be located at this elevation. 

We fastened header and stringer joists to the house Joists. To 
do it, remove the siding so the header and stringer joists can be 
instated flat against the sheathing. Snap a chalkline along both 
walls. Then run a hefty bead of caulking along the chalkline and 
Install the joists with Vi x 6-in. lag screws and washers. If you 
have a brick house, you must use expansion shields and 
botts 

Belcre you begin fastening, make sure there's no chance of 
hitting in the- wall eleciric or plumbing lines, Play It safe and 
make a trip to the basement to inspect the wail area. The deck 
Joists are attached to these joists and to the beams wiih Joist 
hangers Joists in the area of the steps are of 2x4 stock, which 
accommodates 2x4 decking installed on edge above [see 
decking and step cross-sectional drawings}. A 2xi£ skirt Is 
lastened to the outboard header joists to give a finished appear- 
ance. 

Install (he 2x6 deck boards, using 12d nails. To avoid split- 
ting the wood, blunt the nail points slightly by striking them with 




The built-in planters si the steps serve as retting* white displaying 
blooms or greenery. Rather then being cantilevered over the ateg, 
both ere supported from below (see the drawing}. 



a hammer Place the nails no closer to the board edge than half 
the board thickness; no closer to the board end than board 
thickness. Set all nailheads slightly below the surface, using a 
large punch or heavy nailsel. 

There should be a vi- to Y^-ln spacing between the boards to 
•allow for water runoff . To add visual interest, the architect spec- 
Ified diagonally Installed boards. To ensure a straight deck 
edge, trim oft all the boards atone time after installation. Snap a 
chalkline al the trim mark and make the cut with a combination 
blade in a circular saw, its blade set so it just cuts through the 
decking. 

Continuity of pattern 

A band of spaced 2* 4s on edge at the deck perimeter leads to 
a step of similar 2 x4s on edge. This band continues the wood 
pattern of the sealing. A Hagstone stop leads to a small flag- 
stone area that provides an attractive transition between the 
wooden clock and the masonry pool walk The flagstone is add- 
ed after the planters and seating are installed. 

The bases of the seating units are simple 2x4 box frames 
nailed to ihe deck The frame Is sheathed with 2 x 4s instal led on 
the flat, their ends meeting in miter joints. The sealing surface is 
composed of 2x4s on edge, evenly spaced ihe length of the 
bases. The 2x4s are fastened to Ihe bases with 6-in. No. 12 
screws; the holes are count erbored and plugged 

The planters are similar in construction to the seating bases 
Nail a 2x2 base for each planter to the deck. Then install 2 *4 
uprights on ihe base. The planters have a liner of %-in. exterior 
plywood sealed with epoxy resin, Install the 2 x4 siding on the 
flai and top It with a 2x4 cap rail around the top The two 
planters flanking the stairs are supported by 2 *6s at the point 
where they overhang the step area. 

You can finish the exposed wood members shortly after com- 
pleting ihe deck, using a clear water repellent containing a mil- 
dewctde, such as Woodlife, Cuprinol No. 20 or Pentaseai. 

Before you (real the deck, be sure to remove any dill wtih a 
detergent solution. After washing, rinse the wood thoroughly 
and let H dry tor two or three days before treatment. Lightly sand 
oft any lumber-grade stampings. To ensure an even applies- 
Non, spread the preservative over the wood with a pad appli- 
cator or a brush. For the best results, apply two light wetting 
coats, allowing one day's drying time between each coat. 

To keep the deck in top condition, you should reapply the 
water repellent every two years. Gradually, the wood will weath- 
er to a driftwood gray. na 
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IF WHAT YOU’RE PAINTING 
ISN’T ORDINARY. 



Your father gave you that wagon for your fifth birthday. 
Now it’s your turn to pass it on. 

Any spray paint could make it 
red again. If that’s all you wanted. 

But Rust-Oleum, with an average 
of 50% more pi otective ingredients 
than its nearest competitor, can do more. 

Its protective formula not only 
prevents rust, it also gives metal better ___ 

protection from chipping, peeling and ■rust-oleum 

fading than other spray paints. corporation 

Something you might want to think about next time 
you’re painting something you care very much about. 

ANY MITTAL WORTH PAINTING, IS WORTH PROTECTING. 




OJ98Z H uu Oleum Carpcn-iiiion ITS A 
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If your garage is already fuM 
and your backward space is 
too precious for a yard build- 
ing, get the storage you need 
with these lean-to sheds. The 
designs, done for PM by Ira 
Grandberg t A.i A .should inspire 
you to build your own with the 
dimensions that work best . 

Garden Supply Shed 

U se the lower shelves for garden 
supplies and small tools, and 
the upper shelves for plants, The 
acrylic allows the sunshine in, but it 
protects plants from heavy frost. In 
the Spring, you C£n make room In 
your hotbed for delicate garden 
plants by moving the hardier ones 
(pepper, cabbage, onion) into the cold 
frame at the top of this Shed. Chrysan- 
themums and geraniums will continue 
to bloom in here tong after autumn 
frosts have killed most other plants, 
Remember that concrete footings 
must extend below the frostline in 
your area. Building suppliers carry a 
variety of ready-made concrete foot- 
ing forms. Use or ^a-in.-dia. 
lagscrews 2 ft. on center to secure 
the Shed frame to the house frame. 
Screws should be long enough to 
penetrate the Siding and studs 

tPfe&se turn to caae r \ 2 > 
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POWER TO GO. 





The Honda EM-500 portable generator is 
really going places. The mountains. The lake. 
The desert. Out to sea. Anyplace people need 
to power camping accessories. Charge their 
boat or RV batteries. Run small tools or appli- 
ances. Or shed some light on emergencies. 
TRAVEL LIGHT 

You can carry the EM-500 anywhere. It 
gives you a maximum 500 watts of power in 
a lightweight 40 fb. package. 

The EM- 500's engine is a Honda. 
Designed and built by the people famous for 
engine innovations. And like all Honda en- 
gines, it's fuel efficient. It'll run up to 4 nours 
on half a gallon of gasoline. 

THE STRONG, SILENT TYPE* 

The EM-500's superb engineering design 



provides quiet operation. An automatic 
choke and Capacitor Discharge Ignition make 
starting fast, easy and reliable. 

An Automatic Voltage Regulator gives 
you steady output to run appliances 
smoothly regardless of changes in engine 
speed and load. 

Whether you need power in some far- 
away place, or just want emergency auxiliary 
power in your home, you'd have to go a 
long way to beat the Honda EM-500. 

To see one, stop by your nearby Honda 
Generator dealer 

For the one nearest you, just look in the 
’fellow Pages, or call toll-free 8QCM4 7-4400. 
And in Illinois 800-322-4400. 



IT'S A. HONDA 
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Trash Can 
Hideaway 



Y ou may be enjoying your yard more 
than ever before, but you’ll Bake 
even greater pride in the view if you can 
manage 10 hide away unsightly garbage 
cans. 

Thl$ shed does the job without sacrific- 
ing accessibility to the cans. Regardless 
ol the size ol the cans you choose to keep 
in the shed, they can be easily removed 
through the doors below for trash dispos- 
al. 

The upper doors allow for easy trash 
deposit, whether in large guarriities (lop 
door) or small scraps through the upper 
front door. 

Pour a rectangular concrete slab, using 
plywood forms. Install the anchor bolts for 
the sill. 

The ' lean-to” design allows for con- 
struction withoui a frame because the 
house wall provides structural Support- 
Note lhat the shed dimensions must be 
based on the size ol your trash cans; 

It's important lhat you remember to 
leave clearance lor easy removal of Ihe 
cans through the bottom doors. 

Ail ol the sheds In this collection may be 
finished lo match your house. Whether 
you use textured or smooth-surfaced ply- 
wood, you should make certain that the 
plywood you select is raied for outdoor 
use 
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S AKRETE does if right SAKRETE was the world's first ce- 
ment mix in a bag. And today, 45 years later, it's still the in- 
dustry standard for excellence — because the consistent quality 
of SAKRETE Is seldom equaled. 

SAKRETE Is Economical, SAKRETE is the best buy on the 
market because it s strong — long lasting — use it when you 
want to — buy only what you need. And you increase the value 
of your property, 

SAKRETE Is Strong, SAKRETE concrete and mortar mixes 
are designed, batched, and mixed to be strong and workable, 

SAKRETE is Easy. No guesswork. Complete step-by-step 
directions are right on the bag. And the frog SAKRETE Proj- 
ect Booklet gives you illustrated pages oftieas and easy-to- 
follow Instructions. 

When you do it yourself — do it right with SAKRETE 
Cement Mixes. 



SAKRETE 



« foment Mixes 

There s no substitute for the best. 



Ash lor the SAKfttTt Prcjecl Booklet - A's f[«al: 

S ur S^xfltTf dealer Or send 75* sw fm^ing lo 
iKSETf Dept P6S, Bw 1 JW7. Ginn .W 4H1* 

fi( 5 1 If t m f J5f m?i i or iAKfiEfi . iNC *. 144? 





If you really want to enjoy your backyard, insist on 



1 





FLOWTRON 

Electronic Bug Kitors 

Don’t let mosquitos and other antisocial Insects 
drive you away from your backyard fun 
Flowtron, the world's most popular el ectronic 
bug killer, takes care of those annoying insects 
so you can relax and enjoy ihe outdoors. 

Flowtron s high-intensity black light 
lures flying pests to a self cleaning, 
electrically charged killing grid 
that disintegrates them on con- 
tact. No toxic chemicals or 
poisons - completely safe 
for people and pets. 

The handsome, lantern- 
styled Flowtron bug killer 
operates for just pennies a 
day and is ruggedly buiti to 
last for years. 

Enjoy your backyard again 
with Flowtron, Ihe electronic 
bug killer. Available now at 
leading stores in your 
area. 



FLOWTRON 

Two Main Street, Melrose, MA 02176 



Tool Storage 
Shed 

A ccessibility is ihe mosl impressive 
feature ol Ihis shed. Miscellaneous 
small tools or the unwieldy garden hose 
can be stored in the upper bin. while 
heavy equipment can be rolled up ihe 
ramp and into the lower area 
Decide on the dimensions that will suit 
your siorage needs Then excavate for 
the concrete slab and lootings. Remem- 
ber that footings must be below the area 
frostline. 

Notice that the ramp is pan ol Ihe slab 
and is angled at about 25" Construct the 
slab lorm of plywood and incorporate the 
ramp into the form. Secure Terms with 
stakes and backfill sen l outside between 
the slakes. This will provide added brac- 
ing for the form. 

Before the concrete sets, bury the 
heads of three lagbolts (W-in.^dia.JCS in.) 
along the sides of the slab for securing the 
sill. Leave the threaded end of the bolt 
extending up about 2 in. Make sure it is 
plumb 

This shed does not have a frame. The 
doors are hinged directly to the side pan- 
els and Ihe panels are attached to head- 
ers and to the sills which are bolted to the 
slab. The floor of the upper bin provides 
rigidity for ihe structure 

fPtegse rum jo p&pe T t4> 
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FOR 
OUTDOOR 
PROJECTS, 
ORTHO KNOWS HOW 
AND SHOWS HOW. 



Build the yani of your dreams - 
easy.wfLfrOkrflG books. How to Oe 



s — it's 

u to Design 

Prefects jbr the Garden art lull of Imag- 
inative ideas, full-color OJuslraUons and 
easy to follow instructions for every- 
thing from planters and patio furniture 
to ftm-seale decks. With OftTHO know- 
how and your handiwork, van'll get 
good- looking, money-saving results you 
can enjtw foryears. 

Look for the complete line of ORTHO 
how- to books at your nearest home and 
garden center, at 
hardware stores 
and at finer book 
stores. Send for a 
free catalog of all 
43 ORTHO Books 
Write: 

Chevron ChemitielCo, , ORTHO Books. 
Room 3846, Dept. S2A. 575 Market 
Street, San Francisco, CA 94105. 
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All-Purpose Shed 
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L ong-handled garden toots such as 
rakes, hoes and edgers practically 
demand their own storage space. This 
shed is designed to keep those loots 
neatly and safely corralled its open-out- 
doors design keeps articles in full view 
The shed sits on a concrete stab (like 
the garbage-can shed) Secured lo the 
slab is a partial plywood sill, in the form of 
a right triangle, which serves as a door- 
step. The from and sides of the shed itself 
are sciually the open-oul doers. They are 
attached to the 4 x 4s which, in turn, are 
scribed and secured to the house- The 
continuous hinges run the full length of 
the doors and are rated (or heavy-duty 
use, Position the hinges carefully to 
ensure a good tH when the doors are in 
foe closed position. 

Available In hardware stores, coniine- 



ous hinge (often called piano hinge) Is 
usually available in 6- and 8- It lengths. 
Cut the hinge with a hacksaw to suit your 
needs. Use brass hinge to avoid rust 
stains on the wood. 

Note that the right-angle joinls in the 
doors are rabbeted. Take care when 
assembling the doors H the doors are not 
assembled accurately, they won t come 
together for a good fit when they are final- 
ly attached to the shed, 

Cover the shed roof with asphalt shin- 
gles. Since you have less than 30 sg. ft. lo 
cover, you won't need more ihan one 
bundle ol shingles, install foe shingles, 
using standard roofing techniques If you 
plan to use any ol the area underneath 
the shed roof, be sure to snip off all nails 
through the plywood wiih nippers, or 
clinch the nails with a hammer. IK 
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A TOP TO BOTTOM COMPARISON 
OF GAS POWERED TRIMMERS. 



All controls nnd starter Up at your finger lips, 

away Iram tuning head For iMc-i-r operation, 

easier starting, no bending over. 



Top-mounted engine keeps carburetor drib dir 
cleaner out of bust and flying dcbn^ for 
less maintenance, longer life 



Top-mounted Weed Eater Trimmer 



Engine is here, on fop, for balance and 
easier handling. not ai (tie end of a long 
shaft. So (tiered less fatigue and back strain 




fuel iv in this shaft, 
instead uf a fuel tank 



Adjustable handle allow- y 
cutting angle lor edging h 
/a bottom ■mounted engine 



WEED EATER 



Starter is down here, near 
the tutting head So you 
either bend Over Of lift the 
who e machine Awkward 



Bottom-mounted 



competitor 



lust tap l he head 
on the ground for 
more cutting fine 
Clutch automatically 
keeps head from 
turning while 
starting and at idle 



Bulky engine obstructs cutting 
uncer low bushes and $hrub$. 



tngine mounted down here, at the 
end of handle Unwieldy and not 
well balanced And right down m 
the dust and debris of culling - 



Almost impossible iq change 
cutting angle for edging ___ 



clutch to slop cutting 
head from turning whik- 
starting and at idle. 




WEED EATER. ON TOP FOR A LOT OF GOOD REASONS. 



Bealid Pouinn Weed Eater D I u LM 61 1 tewison Electric Co ShieveporT LA 71LW 
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Fifty years ago. lawn furniture 
like the handsome pieces 
shown here could be found on 
the front lawns of mansions 
and vacation spas. But 
now. you’ll be able to 
make your own sets. 



T he very Look of this classic wooden Lawn furni- 
ture conjures up images of more serene limes. 
Though simple in design, this furniture from years 
past boasts an elegance all its own. Along with 
mission furniture, country pine and other older 
styles, Adirondack lawn furniture is currently en- 
joying renewed interest at antique shops and flea 
markets. 

Though you may not have a sweeping lawn like 
those in front of the old mansions in New Yorks 
Adirondack mountain region —from which the fur- 
niture gets its name — PM's re-created set of lawn 






Build PM’s Adirondack 




Named After I He beautiful mountains in 
upper Now York state, ibis traditional 
Adirondack furniture is as durable as ll 
is allrecfive, Crafted of hardwood, each 
piece j$ carefully sanded, then assembled 
with woler-resi slant glue, sealed with 
wood preservative and painted— all to 
make it stand the rigors of outdoor use. 



Desifl n aid construction Horatio Capoiosto 
PM color pftoto: Hairy Hartman 
Technical art Eugene P Thomson 
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1 H slock Lb dressed on ffis Bide* only. 
Joint one edge, then rip to proper width. 



2 Usa bend uw or sabre uw to Ctrl con- 
tours. Slow teed mates for bettor cui. 



3 Use spoke shave to smooth mw marks. 
Always work with grain, not against d. 




4 Start each assembly with legs. Use plas- 
tic resin glue throughout construction. 



MATERIALS LIST— SETTEE 

Mr to ana eHCrtpttom iu**) 

A s ’VA, k flV. - 3T l* *w*) 

B £ ’4H k 5 ic poplar IBach) 

C E 1 Vri * 5 * as 1 .*' poplar {(mchJ 

0 1 ’^1 x E’-i x poptar juppir 

£ 1 '*1» 1C a 1 * * «’!»■ (miaHa 

mm 

F 1 iVifr s. V* * 41" iMpto ricr*ar cleat] 

a 2 1 Vii .■. 5 > 22' poplar .:armr««! 

H Z '**6- * 4 K pogiar (arm support] 

1 2 ’*i* n 10 v M‘p?*)lw (tor ngj 

J £ >*■,* * S * 2Z” poplar IfcruH lag] 

X. 1 ’VAa * Z\4 * 41’ poplar Iroar slretetiw) 

L 1 iVn * 3 a *4 Vi" poplar Japrpnf 

M 1 VAb, » 3 h 4j?.f popiar llrpnl *CrWtKftWr|i 

N £ <H| JC 4*r poplar |E«* aypport bteft} 

o 1 liAfl, Si 3 ’a * 44 W poplw (sea!) 

P J I’Aa * 0VS * 44 1 A" pcplat (nad} 

O 1 1 V»* n h 44 'A' popiar |«stl 

fl ' M heUJpped galvanized finlaftmg neiH 

S r *d H01-O4PWJ QB^rtnwrt nwt 

t g jw no. io i* *&*wi 



furniture is sure lo evoke ooh$ and ahs 
when your neigh bora spol il cm your patio 
or deck 

Getting ready 

For openers, carefully study the draw* 
mgs and Ihe materials lists. Do as profes- 
sional cabinetmakers do. Make certain 
you understand exactly how the three 
pieces go together before ever putting a 
saw blade lo a piece of wood, 

You can use practically any kind of lum- 
ber to construct Ihis furniture, tf you apply 
wood preservative— an undercoal and 
two top coals of high-quality exterior 
paint— any species should weather quite 

well. 




5 Clamp cleats to back boards, then nail. 
Use spacer* between boards ter accuracy 



We chose a hardwood, poplar, for Its 
added strength. 

The chair and ladle ere made from 4J4 
slock ( T V.i in, thick), while (he setlee uses 
both 4/4 and 5/4 stock ( 1 tf* In. thick). The 
poplar is easy to work highly warp-reets- 
Eant and reasonably Inexpensive, In Ihe 
New York City area, ft's only slightly more 
expensive than common pine and aboul 
half as expensive as clear pine, 

Most hardwoods are sold surfaced on 
Iwo sides only (S2S), not on the edges 
So your first step Is to cul ihe boards lo 
approximate length, then dress one edge 
on The jointer By keeping this straight 
edge against your fable saw rip fence 
when ripping lo the required widlh. you'll 
automatically dress the second edge 
Using the drawing grids for reference, 
make paper patterns for all contoured 
parts and trace them onto ihe appropri 
ate-sized stock. The rear legs should be 
positioned so that the long part of the leg 
is in line with the grain direction of the 
board. When assembled, this wilt make 
the (eg as strong as possible 
Next, cut the contours with either & 



MATERIALS LIST — TABLE 
ftty to 3I» and dMcrbtten (uh) 

* l >3.1* - BVH * S’-A' poplar |HJ<M 

0 £ 'Vi* - 5 f * * 3T popiv (topi 

C 2 'Via « 5 * 36" poplar [aprflflj 

P £ 'Vi* * 3 » 17V ptiplw (flJBWl 

E 4 'Vi* Mplfl/ |1*9? 

F 4 >Vi* . 2\M w 2r fK&W fligl 

0 - 4d ittc-ai&ped gakafliiiKj limshing. n*l*, 

'Al «iQd. 




6 Bar cramp el back and spacing strip on 
from keep legs aligned while nailing bmI. 



MATERIALS UST— CHAIR 

to, St» end Pwcrtpton (Mi) 

X 1 "Vi, - (V* rt pcplar (bKEp 

S 2 "Vie i J i MW p&m <hto; 

C T -v,* - 2 Vj k KJ'-V popw LuppA tfeffli 

0 ) ‘ile H 2 Vi ✓ -Z3ftA' popW [nwtsto dwt) 

e i ‘vn k ai* ^ »'a- popiBF now uhii, 

F 2 ^ - S J* JT peplsr (vnv«»4 

a 2 ’Vi* - 4 * *'A- pot*/ {*jm Si^portj 

H 2 -Vi* X 10 x- 35' pOyLftr 1««V tog| 

1 ? ‘Vis x a X if poplar (froi4 leg) 

J 1 ’Via ■ h M’a- (»pw rrter 

iWCh*f] 

K 1 ’Vi* x 3 * 23W poplar Laptop} 

L i ’Vi* kJk 21 t at poplar (tojrM 

aU*tm*r| 

M 1 ’41, - SlA ■ iS’V ptplti (#4*1) 

H 2 'Vi* X 3’ 4 * 23 V?' poplar (*Mt) 

0 1 ’Vi* x T x z) W popipr {Hall 

p ' 4d hot-dippe-d gaktniiad <Wl* 

Q " T No. 10 fn hwq 

H ■ g*l¥Pto«d liHling nafa 

S e to io m trim 

'Aanod 



band saw or a sabre saw. Then sand out 
the saw marks from the edge wilh a drum 
gander mounted in your drill press or por- 
table drill Or, use a spoke shave. With a 
little practice, this easy-to-use hand loot 
will do a belter and quicker job. Just be 
sure lo use It as shown in ihe photo. Nev- 
er scrape against the grain. Always stroke 
with ihe grain. 

Next, round over all edges except those 
indicated with an asterisk O on the draw- 
ing. using a %Wrv rounding-over bit in a 
router. This will give all tha pieces a soli, 
comfortable look, while also reducing the 
possibility of wood splinters. All edges 
that have not been removed by the router 

fPfaast turn [p p*g* t£tj 
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As seen in Countryside magazine 



SrJiTijo ItiLilrilng 



BuNd th# frame in under two hours! Simply drill M Kolos ond ba/f your 
2x4'i to STAR 'PLATES, Thon, enclose j[ to make tiny small building 
you want. 



What small building would improve 
your property? 

Build it better, easier, and cheaper, with STAR*PLATE Frame Connectors! 



WHmtmns STAR* PLATES? 

They' re heavy gauga steel plates with chan- 
no]! to hold 2 x 2’i, 2 x 3's or Z x 4't. so 
They eon bo bolted lather to make a bask 
(t&OEtialrlc framework. Jt takes one sel of 
oleYtiU STAR "PLATES fur each framework. 



loraor told y§ ho wai going to i hatch hii 
with palm, leaves] You can make it as plain 
or as fancy as you want to. 

Could I build m fulWM geodesic dome 
house? 

No. STAR 'PLATES am designed for small- 
er atmeturns Wfr recommend a maximum 
i irul length of 9 feel That makes a struc- 
ture 13 feet high and about 14 feel in dia- 
meter. wilh a floor area of 1 40 square feel. 

How can 1 get a set of STAR*PLATES? 

Order l ham f rum Tho Countryside General 
Store. Waterloo. Wisconsin 53594. for only 
$39.95. pus Ip a id. Phone orders are welcome 
(4HM78-2139I and you can use your Visa 
or MasterCard 



Five good reasons why 
STAR 'PLATES *dH make 
you proud of your 
building project: 



1, Strength — you'll be amaaetj at the 
strength of geodesic dome construc- 
tion! Much stronger limn conventional 
framing! 

2 , Beauty — STAR'PLATE rmm- 

dumu are unusual ami attractive ad- 
ditions id any properly. 

3, K«m of construction — no special 
skills or experience necessary. 

4- Economy — A dome If ihe moil 
aff icienl way Id enclose a space; save 
up lo 15 H on materials alone. 

5. Flexibility — Mini-domes have 
dozens of uses. Whatever small build- 
ing you need, make it a ST AR " PLATE 
mini-dome! 



What s iz e framework do they nuke? 

Any fuse you want. STAR ‘PLATES hold 25 
equeMarigth stmt* together. Jf Ihe .Unite 
are short, say 2-3 feel, you've bull! romt 
thing small like a dog house or small play- 
house. If they'm 9 feel long, you've built 
yourself a greenhouse or back-40 hide- 
away The framework ts made of 1 5 tri- 
angles. all exactly i he same. 

La it lurd to build? 

Not at all. To build the frame, you only 
have tu drill 50 holes, and ball the struts tn 
the STAR 'PLATES with K, in. carriage 
bolls. The only tools required are a saw. a 
drill, and a wrench. It's much simpler than 
conventional framing. For a roof and walls, 
or even a floor, our plana (included wilh 
each set) give you cutting pattern! and tips 
to make It easy 
How can I finish il off? 

Any way you want lo. Some ST AS 'PLATE 
buildings are elaborate, with shingled 
roofs, clapboard sides, and fancy doors 
and windows, Others are merely covered 
wilh canvas and used as beach Cabanas, or 
with plastic to make greenhouses. One cus- 



Order today! 

Only $39.95 

* Postpaid 



Complete imlru-Cti Ons, 

Ltd building advice, included. 



Soflil for the FREE Countryside General Stare 
catalog, dwtrlbinj IM'l of umuiui] 4 nd Innova- 
tive aids Id modern 1 homwlMtl 1 Living! 



Money beck guarantee! 

Please eandl me sets of 

STAR'PLATES complete wilh di- 
recti ona and building tips. @ S39.95 
each, postpaid, f kVis. residents odd 
4 % spies tox./ 

Total amount enclosed: 



Charge my □ Vina □ MasterCard 



Expires 

□ Please send me more information on 
STAR' PLATES 

□ PltaHwd me the 1st wt Countryside 
General Slurs llamMtwd ralnlog 



Addle! 



City, state, lip 

Mb II today to: 

Countryside Genera I Store, DepL PM, IDS N. Motion Si , Waterloo. Wl 53594 
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fConfirtiad from page r 33J 

should bo eased wifh sandpaper before 
the parts are assembled. 

Us& highly water-resi slant plastic resin 
glue for all assemblies, tl is far less 
expensive than waterproof resorcinol 
glue and will serve quite well tor this appli- 
cation, Also, hot-dipped galvanized nails 
are used throughout. Their dimensions 
are noted m the materials lists. 

Because hardwood is being used, the 
nailing will be more difficult— a difficulty 
compounded by using the generally 
rough and nubby hot-dipped galvanized 
nails For this reason, you may want to 
drill pilot holes for the nails. This will make 
driving them easier and will reduce the 
chance of splitting the wood 

In any case, do not nail closer than 'A 
in, to the edge of the board and % in, to 
the end of a board without using a pitot 
hole 

Assembling the furniture 

Assemble the chair and settee in the 
following order: Glue and nail the back 
support blocks to the rear legs, then 
attach the rear legs to the front legs. Join 
the armrest support to the front legs, t hen 
assemble the backs as separate units. 
Use Vt-in. -thick spacers to keep the back 
boards aligned properly 

Apply glue, then clamp and nail the 
cleats 10 the back boards, as shown in ihe 
photo. 

Keep in mmd that the middle cleat 
is 3V* in longer than Ihe backboard 
assembly is wide to accommodate Ihe 
armrests. Jusi center It on the back. 
When the armrests are finally attached, 
the cleat ends can be cut to exactly ihe 
size and shape needed for a professional- 
looking fit. 

Next, support the leg assembly in the 
upright position as shown in photo Mo, 6, 
and slid© the back assembly into the 
notched supports. Then attach the 
aprons, stretchers and armrests and you 
are done. 

Assemble the table by first joining the 
aprons, then nailing the top boards in 
place, Nail ihe leg parts together, Then 
glue and nail the completed legs to the 
aprons from the inside. 

To complete the job. sand all surfaces 
Ihoroughly and apply a high-quality wood 
preservative following ihe manufaciurer's 
directions on the can Then give all the 
pieces three coals of peini, em 



PLANS AVAILABLE 

■r you pr«<Ar no budd INS fumtturs from larger 
drawings, you can Order a sat of plans with 
inductions primed on 14 k 22-in sheets Send 
S5 B4 to Adirondack Furniture. Popular Mechan- 
ics,. box 1014. Radio Oty Slabon, Ygrfc, N- Y 

10101 




New Electronic 
Bug Killer Clears 
UD toa Full Acre 
of Insect Pests 



EnttU-Aydc" is i dean, silent version of 

Ihe gpvtfftmenl^devtbped pel killer thsl 
ran'i harm pets, people or Ihe ecology. Try if 
1 th for 13 days I 

Here they come^the bugs of summer. The 
buzzing, biting, flying inject pests that drive 
you off your patio, spoil your outdoor 
barbate* , pool parlies, tool- of Ihe- 

evening. hammock inmctj, But npw jnou con 

tnjoy bug-free corn-ton. thanki lo new 
Insect-Aside 1 *. 



AlIHtcrtvf, igrUf rn-Hylt fnsect-ASide' m > 

!i " AjfJi iSrtcT MYfffrrug J tor., rids your 
_i mrtf or- pur of mosquitoes and other 
harmful buns without sptW*. fats 
poisonous chemical*. V.L lived, 

rustproof, shockproof. and UX listed for use 

both {Hindoo* 4 and indoori. 

TRY IT FOR IS DAYS AT 
ABSOLUTELY NO RISK 



DEVELOPED BY SCIENTISTS TO 
CLEAR MALARIAL SWAMPS 

The heart of [he InsecLAskie™ is a special 
type fluorescent lamp originally developed to 
clear swamps and protect cotton crops, Mos- 
quiiocs, gnats, moCu, wasps, midges— 
almost 300 kinds of light-sensitive in- 
sects— are irresistibly attracted to it. And in- 
stantly, silently '’zapped" b>- an electronic 
field, 

NO ANNOYING "POP". NO DANGER 
TO PEOPLE. AND NO HARM 
TO THE ECOLOGY, 

Unlike competitive device* costing up to 
t!50 more, Insect -Aside™ down*! make (he 
loud l "pop M many people find so annoying. 
Ouf state-uf-the-url version uses a Special 
low- volt age electronic grid that kills hugs in- 
stantly- They drop into a receptacle you emp- 
ty Eike a car ashtray. {It make* exceikm food 
for birds or fertilizer lor your plants.) 

Since there are no poisonous liquids cr 
sprays— no chemical: of any kind— the 
ecology isn't harmed in the slightest. 
Humans, pets, birds, even smalt infants, 
eflfl'i be hurt in any way. 

It's so safe, man> people use Insect- 
Aside™ as a nursery night light In summer to 
protect babies from mosquitoes. The only 
danger » to the buzzing, biting, irritating Hy- 
ing insect pests, who fttjcit toward itteool blue 
light and die there, 

As a matter of fact, Insect-Aside™ won't 
even bother the useful insects— lady bugs, 
butterflies, bees — that you want around to 
help keep your garden. and plants healthy. 
UX, LISTED FOR YOUR PROTECTION 
AND MADE OF SHOCKPROOF, 
RUSTPROOF MATERIALS 
The simple, attractive lantern design stands 
or hang* anywhere you want protection, 
plugging into any AC outlet. The case is vir- 
tually indestructible phstic— ihe same used 
fur phones and football helmets, 

There are no moving puts. And unlike 
some imported models, the lamp for this 
American- made unit is easily replaceable. It's 



Try Insect -Aside™ foe i5 days If it bnT 
everything we say, return it for a full refund. 
You arc prelected by a 1-year limited warran- 
ty of the unit (including lamp) as well as 
Shelburne's 2&-year reputation for satisfied 
customers. 

YOU CAN'T BUY BETTER 
PROTECTION FOR TWO OR THREE 
TIMES THE PRICE. 

Insect-Aside™ costs jusl 149.95 (plus $3,95 
shipping and handling,) |['j. special type 
fluorescent lamp uses about 7* worth of elec- 
tricity a month, and lasts fi ta 1 years in not' 
mat service. Yet it give* (he same type of pro- 
tection a; uniis costing up to 1200— without 
thdr "snap, crackle, and pop." 

ATTENTION CAMPERS AND 
BOATERS 

I nsec! -Aside™ is available in a 1 2- volt 
model that plugs into- any car, RV. or boat 
cigarette lighter. The Camper Model lures 
and kills insects from up to 1/2 acre for 
154.95 (plus S3. 95 shipping and handling). If 
you'd like io plug your Camper Model in AC 
eufrem ioo, order it with the optional AC 
converter for $66.95 plus $4.50. 

-CREDIT CARD HOLDERS 

CALL TOLL-FREE; 

24 hours a Day - 7 Day* a Week 

800-638-6170 

DR 

800 - 228-2606 

_ Maryland Residents Cat! 3634304- 
To order by mail, send your check to: The 
Shelburne Company, | JO Painters Mill Road, 
Owing* Mills, MD 21 117, Checks should be 
made out to the Shelburne Company, 
{Maryland residents, should add 5^ (as) 

TFSffi 

Shelburne 

Sftoaprssty 

(10 Painter* Mid Road Depi, KS2 
Owing* Mills, Md 21117 (303) 3634W 
c Tlw Shtfcurnf Company 15ft2 
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DUTCH BOY KNOWS 
THIS PAINT IS GOOD. 

THEY MAKE IT. 




Performer qualfty by Dutch Boy The price by K mart. 



The Sav/ng Place M 
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Build This 
Garden Cart 
For The 
Big Jobs 



Thfl lawn and garden fart racHac Innrj.ham- 
df«J IdoLb tn rflcks and small tools and sup- 
plies tn boxes over the wheels (above). II 
can hold more than eight bushels of weeds 
antf clippings (left) With the front gale lifted 
slightly, the cert can dump a 2-ft~-wide 
course of sand or gravel (below? 



With the can on a hard, level surface, 
clamp the legs to the handles so that the 
cart is level. Mark and Irim Ihe legs lo 
length Attach them to the handies about 
% in. from the rear gate with three 1 v*-in 
No. 10 liathead screws 
Glue and nail the storage boxes togeth- 
er as shown In the drawing. Screw-fasten 
ihe cleats to Ihe box bottoms and attach 
them to the sides of the cart. Align all 
screw holes carefully and bore pilot holes 
when screwing into plywood edges, 

Bore a 5 /irin -diameter hole in Ihe box 
bottom directly above the axle for the Lag- 
boft that holds the si rut (O). Flatten the 
bottom 2 in. of the strut. Align the wheels 
and mark the center of the axle hole on 
each strut. Punch and bore the holes 
Adjust the wheel bearings and attach the 

|Pfease iurr- m rag** tJJ. 



This cart holds over eight 
bushels and stores 
tools and supplies. 



T he large garden cart Is gaining 
steadily an popularity. because it 
hauls so much, sc easily. These cads are 
expensive, but you needn I let the price 
keep you from owning one For about hall 
the price of a commercial cart, you can 
build your own cart with features that 
make it comparable lo anything on ihe 
market, 

Boxes above the wheels of the garden 
cart shown here hold email topis and seed 
packets. Too! racks tots up to ID Lawn and 
garden tools Removable gales at both 
ends quickly give you a S'/^fr.dong bed 
for oversize loads. And there's no need to 
bring sawhorses along for outside jobs: 
Jusi clamp work to the tool racks, 

The design requires two ES-tn.-diame- 
ler bicycle wheels with front hubs You 
can adapt a rear wheel by removing the 
drive and brake mechanisms and making 
one of Ihe boxes 1 in. wider. Old bikes are 
readily available at garage sales or bike 
shops New bicycle wheels cost iron S25 
lo S40 each. 

Begin by shaping the cert handle^. 



Reduce the ends and round over the 
edges to make a comfc rtable grip Screw- 
fasten the bottom to the handles with ten 
1%‘ln. No. 10 llathead screws The ham 
dies should extend t ' Jin beyond ihe boi 
lom'a Ironl edge, Bore Va-in. -diameter 
pilot screw holes. 

Nexl, attach the sides lo ihe handles 
with six screws in each side. Noich the 
bottom corners of the end gales Each 
gale is held In place by lour lengths of 
angle iron (M) The upper two are 
screwed lo the gate: the lower two are 
screwed to the sides so gate can slide up. 
Round over the gate edges slightly lo lit 
ihe inside comer of the angle iron. 

Attach the wheel angle irons and locate 
the mounting position by lipping the cart 
on end. A y*-in -thick scrap of wood under 
the gate will keep the cart steady. A VWn. 
piece under the wheel will give the right 
clearance, Be sure Ihe IVWn. No. 12 
roundhead screws that secure the angle 
irons (NJ are centered on the handle, rath- 
er than on Ihe plywood side. Bore ^-in - 
diameter pilot holes 
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ICortinurttr&rtDim f33J 

strut It helps to hold ii with a pipe wrench 
or pliers while lightening ihe iagbcit 
Screw the tool racks to the sides, then 
screw the bottom pieces lo the handles, 
Finaity, paint the cart with a heavy-duty 
enamel. And H's done — John M. Noils 



MATERIALS U5T— GARDEN CART 

K*Y Hd sin and etamrlpllm 

ft 2 ■ 3 > 72’ flak, praifrat'a iMfhJmei 

& I *4 23 * fta- plywood ^Clo 1 tEW 1 l 

C 2 * t( * 4fT j/ywmd |stdw] 

D 2 *4 > iS * plyw&I £*"d oatwl 

£ 3 «• v 3VI * 16’tf **k. spp^ |'«g S i 

F ? W * S'tf ■ 2 T plywwS |bO> *dMl 

0 2 rt 4*14 « 23' ptywiaj (box baltonm 

Ht 2 !. 4 3 ri* X iT/ur pl^ood llMsi flndil 

H£ 2 *4 x 4*1 < X plywood (to* mt&j 

1 2 ^ X 2T ttk or pn( Jclg Jls-I 

J 4 h v 3 ' 2 T W 0 < pm {iwl r* 3 fs> 

K 2 ** - 4 %* * ?r oak Cf pin* tnc* wncmi 

l 2 wr-4m, beychj wh«ii with I±k 

wulw*. tn0 taek uslwi 
M i 4 * 1 'a* mM 3 ' an®s non (gsDe 

tjfEKkfltSf 

U 2 "A “ IV* n I 1 * - f jngl^ iron £whnl 

bwh*t*l 

0 2 'Vi «J . HVSf ■ftXhJirtirBd waHi f-p» 

I ilnjTHl 





To mount wheels, stand cert On Its front 
end, Piece e y^ln.-thJfih wood scrap under 
front gate and ft Vi-ln. wrap under wheel. 
With angle Iran attacked to wheel, locale 
screw holes In center of oak handle. 



P ■ NO 10 I* K 71 W» 

O is W s * m m«tn mj 

12 rh i atm* fit) laii*n Hi 
lagtotts Mh 'AT pnohofs ltd 



Hfae.: Wkfacpr&ri glLm primer and pairl 
"AS FSflUirtd 




On « hard, level surface, clamp ihe legs of 
the cart to the handles so the cert Le level, 
Doubfachcck with ■ spirit level. Mark Ihe 
lege and trim them to length. 




Cutaway Lhrough a storage-box side and 
metal strut (O) Bhowe how they' re attached. 
A lagbott with two washer s passes through 
the box bottom Into anchor In the strut. 
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Factory refurbished 
just like brand new! 
Get a great 
bargain on 
a terrific 
J Shop-Vac! 



List Price 
When New 

* 79.95 



90 DAY WARRANTY 
FROM SHOP-VAC! 



Gci d mfnHy chi* flu* | 0 b? flecch !□» Shop Vac It * 
pnHcer Irjr kvi'T n« dry pickup, '"rtopri or rxui If gut 
tli' i up fbriv. i^rrifciv hquidx and flobblex tip chunky, 
dry d^brix that hvoh Id chphfl yevr dnfinery hfiLiyf- 
hold vnc' Shop-Vac hat sf pew# to pickup 

rtaili brnknn gim wrt leavex qraxx cindcrf. grr 
Htiw duly 5 on I xlcal con bjjnto (uoaidifi pEanyv 
pi xiprattit he]* aha rluirifHiigy Mmof ii ABOVE 
Ljfrtk WhIs* dirt, dull, and dnbrn never 
touch (hr mn'n-r' For wti piqlup. allitnr lyptviVirfi 
^Linmuii jcally V*ijH J OH *ufi loh whan Haunt Mchvx 



ftT-uves jrpund .nai ily pn 4 1 wiyrrl cut»u T ag wi in! 
9 «cCku>i al t«hto iorm a 3 (4 that! toni ni rrtr*nn i n 

fill l0"*fl IV di* IlnpiWE- hpip. Swivel icikon 
10' wnt« nufilrr 

These iin<li hiva Ewan- iactory rtic-nndiiirtt'ixd by 
jihftp Vnc ini-?iifiii-j,iMc ip h>Oh Fihti new perform 
like new C ifl a J j rr-nl vac ,i! a buq cawingx 1 Sub hurry) 
Our xuppl'H lx deiMiiliwry lirmcert tjfiliii iqrl^y 



C O.M.B. Co im-i-u-i o-m 

£0SU Wii-i rata Blud GaUMn Valley, Mum Sb4?£ 

Swdl Sharp. Vatfsl al 5 30 each phi x 4 9 each 1 in 

shrppmg u >Kf ha-" ill top ] Altov* J to d rt'Th x lordaiiv 
■->y Add J trO wrwtfn f*14-b ifpaid a* elwci £ firry no 
COO ordure 1 

Minn ■ns.tdenli add S:> ilalt ulai tih 
Mr chack oi mnniy □■dtir u anctosHt 
Charyn par, Mfliaip Iijn( VISA 

Ana Fay Dllanrl C, hill 
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et OiH OF wrt'.^ Ftonl ckwnaa 

[.:wiL.mif.(*Lti«!m Fh*tttpl4l- 
tkailtwa bieHiHM cuapnnuA. 

If yow Itow die company whh iirr 
pin x -lvarvtortoi that nvuet ballqtiJ- 
daiad (or immadiyia 4Mb. «U irt 
To * I Fna 1 Wa33B-D(». Only 
piuducii fi partaci op+rninj con- 
tlailpn will he rn>ilml 



FACT ORY PPtFECT. 



[FACTORY MEW! 

DON 7 let a storm nb YOUR home of Mil 
electric power! With this 4900 nrjft genera- 
tor, you ALWAYS bare a reiiabte standby 
source of 120V and 249V plugin power! 



• 8 hp. Briggs A Stratton 
4<ycle gasoline engine! 

• V.S. m*tfe r 41,5, quality! 

• Fairbanks-Ward model! 

• Mfgrs. J year warranty! 



Wheel Kit 
only f 29" 

fit* MtV-ftfhn. 
jwnabihtv e atr 
to Ai WhMll 
Eiurda rugqed' 



A e-lorm could knock out your ilBciricil power lor hour a or far days I 
Food COuld tpOil in yOur rdhigOrilOr A motor in your lumece could flop 
running hi winter and leave your family shivering in Ihe cold. A well 
could HOP pumping w*ler neoded fct cooking or bvthroonr feoHities 
The loafH could coal you up to hundredi of dollars . or mayb* *v«n 
rurch irvoref And think of all the discomfort end inconveniencol 
But r you never have To worry when you have this excellent quality pen- 
ibld flOneroior, li's U.S, TneCol And H provide* you with 4 convenient 
dug- in OulJeti for 120V and 240V »>vice T$.S trtips e) each outlet 
just pour in the ga saline Start the engine And there you art. 

Use the Power Generator l* run your electric lighls, pow*rtODli. rump 

pump, well pump, elc. Plug in small kilchan appliances, e refrigofATOr. 

z fn«s>, etc Of course, yw can't « . 

run. everything*.! Orte lim*. lR«rnnm 1^0111 P3T6 3 1 OVGr 

bet the 4000 wartme*Jmurtieap#Gi- __ — ^ ^ 

ty I 8ut you CAN rim enough things Cl HI Ml ■ I Bill 

la keep vijgl function* operaiing as w | 

you need ih*m 

* A- cycle, tingle cylinder, Briggs tk [fljll 

Siretton m>gino. 

. Producet EJ hp. ec 3B0<? ipm. } ffl Hft ,0 ^ 

* Recoil start Menue! choke j ■■ 

* 4 quart capacity gasoline tank 111 jVH Wkv JH 

* Chrfimn plated piston and olumr- JHBK 

num alloy cylinder help dustpate ■ 

running. 

4 Sturdy, durable con elnuction . VhP 

tSJie; 17Vi -W k 28“L a 17“M. iy _, ™ 

* Shipping weighs, mp^. 1 SDIht 

Hfl. avail abts «( ■ 
tuts saringt during 
lliis liquidation ■■!■! 
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vpplnv cJuxra* 
r*ry. Add 1-3 m 



Aural Roliu Ciijuimr. I r tnict; cer narx da n« rwnmlly daliwr 
to mrur hipni. inckuda • >wto ton wdr> *iei town nj 
drHi vt imwmi nun. l!i*nd at ouck iHiimiul la thlp iu J 





FREE BLUEPRINTS ind TRIAL LESSON 

—for your greater success fit Building 

Begin nen. craftsmen, even foremen nnH 
superintendenls, have lent for these free 
bt ueprinls and trial leuon in Flan Heading 
as a mean* of trying, out Chicago Tech's 
home-study Builders training. Learn how 
you can muter Plan Reading— Estimate 
mg— and the practical details of all types 
of construction in your spar# time at 
home. Mail coupon beW or phone 
TOLL FREE— see how you, too can pro- 
pare for a better job— higher Income, or 
Start your Own contracting business- 
* PHONE TOLL FREE [34 KMJ 



CHICAGO TECHNICAL COLLEGE 

1737 go ■MitNflan Awnus, Cf^eege. ill &06ie 

lift StJlHHJI SilR BUILDERS 



( CHICAGO TECHNICAL COLLEGE 

I Dept pw- 62 1737 So Michigan A«.. 

■ Chicago, IN- 60S 16 

! Picks* mall m* a Fret Trial Ltsson, Biuaprim* 

KteHtiSa^wsr’ iM " u ~ 



AMWFW 
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HAVE FAMILY FUN AFLOAT 
WITH A PONTOON BOAT 




EASY TO ASSEMBLE KITS THAT 
SAVE YOU MONET 

* Economical, safe and practically tmtoa- 
irudiftls, ideal for family pan lea, ftoNng 
or swimming 

* 3 models lo choc-sa- Irom. 17,' 30' and 
24' lenjlhfl, 

- Poly ethylene pontoon wetidns are ure- 
thane loam lilted. Retains ba-uyancy 
even H punCluned. HlgJtiy reslslanl to 
■braston and «mp*cl 

* Pomioons are maintenance free, totor- 
lael— newer neetfe painting. 

* Assembly fufluHss no special tools or 
equipment. Takes only t? to IS hours to 
complete. 

* All ktl componenss are ol galvanized or 
marine grade aluminum 

* Kit contains pontoons, frame, motor 
mount, helm si el Ion, steering , failing 
and hardware. 

* Send 12 00 tor complete Informal ton 



CALL TOLL FREE 
1-300-351 1363 

in T«yh e*lt: 41S.S43.Ulf 



ROTOCAST FLOTATION PRODUCTS 
P.O. BOX lOfift, DEPT. PM 
BROWNWOOO. TEXAS 75801 
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EnergV'Wise Guide To 
Spring Pool Maintenance 



B y taking these steps when you open 
your pool, you can greatty reduce 
maintenance and operating costs 

1 Opening the pool 

If your pool has been empty alt winter, 
cleaning it is a three-step job: 1 Sweep 
down the coping, waits and bottom and 
remove debris. 2, Close the drain plugs 
and flush the piping: then drain water to 
I he sewer. 3. Remove hard- water and 




1 H the pool has wintered full, remove 
winter cover. The Ud, shown, by Helper 
industries, t Cory Fd., Morristown, H, J. 
0796Q. I* anchored by lube* of water 



sure if is dosed. Also make certain the 
pump is primed with water. Backwash the 
filter, then disassemble it and wash away 
caked diaiomaceous earth 

For increased energy savings, sel ihe 
pump timer Eo operate the pump a maxi- 
mum of eight hours a day during heavy 
pool use and four hours a day during lighl 
use. Raise the Miration cycle time only if 
needed to control debris or algae Also, 
run the pump during the less expensive 
energy-consumption hours, 

3 Treating the pool water 

The key to ctear pool waler is maintain- 
ing a balance between acidity and alkalin- 
ity. referred to as pH balance Balanced 




rust slains with a commercial pool clean- 
er. Scrub organic stains with a rust stone 
or a stainless-steel brush. Remove 
grease from tile with mild detergent. 

If the poof has wi ntered full , remove the 
winter pool cover, clean and siore It. 
Close Ihe drain valves on ihe filler and 
heater. Hush, then drain the pipes. 

2 Preparing the pump and filter 

To ready the pump and filter, cheek the 
filter pressure gauge (or air valve) to be 




3 Kits, such ax this Aqua Chem , last water 
balance and help you maintain dear water. 

water has a pH range of 7.2 lo 7,d. Kits for 
testing the water's pH level are sold at 
pool -equipment suppliers. You should 
also East and adjust ihe water s lotal alka- 
linity, chlorine level and stability. 

4 Heating the pool 

To prepare youf heater, clean all open 
areas ihoroughly, Sel Ihe thermostat: to 
assure that il remains at an energy-saving 

fP/easg turn rg &aoe raft? 




2 Preparing tti* pump includes emptying 4 Before lighting the pilot light on the 
ihe basket of debris and hoeing It clean, heater, remove debris at fop and bottom. 






What a 
difference 
aBilcoDoor 




Replacing that troublesome old 
wooden door with a modern Bilco Base 
aient Door wjH add new beauty and 
convenience to your home, You'll like its 
nest, trim appearance and rugged con- 
struction. Long lasting, watertight* safe 
and secure, it pays for itself in savings on 
repair and replacement costs, ■ Ease of 
operation is a special B]WJO feature. 
Torsion rods provide eFFnrtlew opening 
and dosing of the heavy gauge steel 
doors. ■ A Bruce Basement Door is also 
the ideal addition to your present homo 
or the home you're planning. It saves 
tracking through flfrt floor rooms* makes 
the basement useful, convenion t, safe. 
Just Like adding a whole new floor of 
valuable living space. 



TTi*HILCO Company Dopl PM-62 
Now Hgven, Conntcllctll OSMi 

Please sent) me 

□ Information. for replacing & 
wooden door 

□ "How- 7&" booklet for adding 
outside entrance to presort home, 

□ Data lor new Home la be built, 



Address^, 
City 



-Zlp- 




Now you can get a dollar rebate on the 
fast and easy way to strip paint 

The 3M Paint Stripper Kit-nothin takes ii off 
quite Jike it 

The adhesive-backed sandpaper sticks firmly 
in place. so it Jasts a long lime without tearing, 

And the padded wheel keeps you from gouging or 
damaging the wood Look for il in ifte power tool 
and accessories department, 

Now Ifreres just one rule for do-it-yourself 
stripping jobs. . . Don't do it yourself without 3M. 

The 3M Paint Stripper Kit 




3M hears you 






‘Tve never endorsed 
a garden insecticide before, 
but this new one's 
a natural'’ 



BoD Thomson, Gardening Expol 

’Tvs read start of garden insecticide labels. And 
most warn you not la pic* for ac least 24 hours' Thai s 
because they contain synthetic or aystemic bug kilters. 
Bui ihe bug Oilier in new Raid. Tomato & Vegetable 
Foggeris all-natural pyreEhrum, derived from a lype 
oi chrysanthemum flower. So you can use ir right 
up eo harvest 

"Raid's unique fogging acton covers loaves 
more quickly than liquids or dusts. And because 
ihe insecticide is all- natural, you can pick and enjoy 
your vegetables anytime 

"■Loo* tor it wherever Retd is sold." 

Kills garden bogs dead. Naturally. 



i? 
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level (7B“ F. or below) use a setscrew. 

During the swimming season, operate 
the heater only when your pool is In use It 
costs less to heat the water over a week- 
end than it does to maintain the tempera 
lure ail week. 



5 Using a solar pool cover 

For added energy savings, cover your 
poof with a solar poos cover when no one 
is swimming. On the average, these cov- 
ers raise the water tempe rature during the 
swimming season by 1 0° F. or more. They 
also impede chemical evaporation. Unroll 
the cover from storage and remove grime 
and algae with a solt brush and water. 




If your pool isn't used for long periods 
remove and store the solar cover. This 
retards cover deterioration caused by 
exposure to ultraviolet rays end pool 
chemicals. Store the cover away from 

sunlight and in temperatures below 120° 
F. Note that a solar cover left on (he lawn 
can kill ihe grass in an hour 

6 Solar heating systems 

A solar heating system extends The 
swimming season and reduces energy 
use significantly Cold pool waler pours 




6 II you hunt pool water with solar panels, 
hose off accumulated leaves and grime. 

through the sun-heated panels, where it is 
warmed and returned to Ihe pool. 

When you're opening your pool, hose 
accumulated debris off Ihe panels The 
panels shown {below) are made by Solar 
Industries, Manasquan. N J. 03736. FN 

The ponl-ops^ing pracodiKBS above v^re outlined by 
Jim Jonas, a pool-care specialist For a tree boOfetal, 
Pool Care, A Complete Guide lo Pool Ma/ntenance, 
wrrte. Jim Joftes. Oecwgia-Pftcirc Ootp . tool Dove 
St . htowpwl Beach Calif 9£«0 



S lM? S-C- Je*WMn it Son. Inc. 
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New Products For Outdoor 

Living 



The Smoker-Grill (cutaway shown on left) It 
a combine) Ion outdoor cookeM hat lei & you 
wet- Or dry-smoke food; roast, bake and 
steam it; or jusl grill it by removing the 
upper smoke barrel, as shown below. It can 
hold up to 50 pounds of food and come* in 
charcoal and gas-fueled models that cost 
between 570 and $ 1 1 0. At home centers, It'S 
from Coleman Petio Products. 250 North St, 
Francis, Wichita, Kan. 67201. 



Aladdin's Bug Battler la a new Insect killer 
that operates silently— nd popping or lap- 
ping, Insects flock to 5- watt black lamp 
whan an electric fan forces them Into a 
water-filled tray below, where they drown. 
U s $70 at home centers. From ALH Inc., 
Box 100255, Nashville. Twin. 37210, 



The Bagger Vac, a new attachment for the 
Aden* line of garden tractors, can vacuum 
leaves, grass and other debris from your 
yard. It includes a 1 2-bushel, rear-mounted 
container end an all-steel blower with AQS 
plastic hose- According to the manufactur- 
er, the unit mounts in less than a halt hour, 
ft Is driven by the power takeoff at the beck 
of the tractor. The hose hooks over the die ■ 
charge port on mower deck. The unit is 
about $600 at dealers. It's made by Arlene 
Co., OSS West Ryan St, Brtltem, Wla. 54110. 



The Solarium Is a new glass enclosure 
designed to be used as a year-round addi- 
tion to your home. The modular glass sec- 
tions are made of either clear or tinted Insu- 
lated safety glass and aluminum frames, 
colored dark bronze or white. Each module 
la 30 In. wide, but the lengths differ 
depending on specific use. Made by Lord 
and Burnham, Bax 255, Dept, 3060. Irving- 
ton, h.V. 1GS33. the unit shown Id about 10 
x 25 ft. and costs between $19,000 end 
$19,000 installed. For information, write to 
the maker, 

I IP *■ jfl .i 
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Now ? a great time to replace your 
□Id entry door with a beautiful, secure, 
mergy-effici ient Therma-Tru door, It's 
pre-hung, so you can install it yourself 
wilh ordinary tods. Complete step-by- 
step directions are included. 

Or, if you prefer, your Therma-Tru 
Dealer tar recommend someone to help 
with installation, 

Therma-Tru doors feature self-sealing 
silk and door bottoms that virtually 
eliminate air and moisture infiltration, 
arctic magnetic weather stripping that 
seals like a refrigerator door, and our 
patented adjustable security strike plate 
that wraps around the jamb . (MI-P|p 
to provide greater resis- V 

tance to forced entry, / % 

Choose from more £ 1 

than 100 beautiful £ if 

raked panel or deeply vvwunww. 
embossed doors, and % 
many leaded, beveled glass T ** 
designs. 



THERMAITRU 

The More Door 

CHvttion LST CEwpor*tmn 




| Free Brochure 
J To iMft'ft i Iff* copy of 
• uur new repljcimem 

■ dear brochure. III] &ul 
I thiKAipHi indnul] 

IttOi Therm* -Tru, 

■ Diviiton cF LST Cwf. , 

I 47i7HoO»dSylvANa 

| Rai 4 t Syl Oki* 4J5« 
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WATER, FILL, 
DRAIN, 
TRANSFER, 
SPRAY, *k 
WASH. 




The new Waterbug" 

Af only 9 lbs., put lightweight, water 
pumping power wherever you want it. 



At last, a high-performance, gas-powered pump for 
homeowners. The reliable, portable Waterbug 1 * Pump 
handles a wide range of water-moving chores with 
ease. Around your home. Around the pool. Dockside. 
Watering (awns or gardens. Dewatering basements, 
washing outdoor surfaces. Emergencies. Whatever the 
job, Waterbug is a great new idea in pumps. 

With a 1350 gallons-per-hour capacity, Waterbug 
comes complete with couplings, adapters and 12 feet of 
1 " suction hose with strainer Discharge is through a 
standard garden hose. 

For the name of your nearest Waterbug dealer, write 
to Homelite Waterbug, Dept. A82, PO. Box 7047. 
Charlotte, N.C. 28217. 

HOMELITE 

HOMEirrenaJiMil 




Homehte Division of Teniron Inc 
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Wftber't portable griddle for campers and 
picnickers la a heavy-duty,. aluminum-alloy 
plotter designed for use on Its Smokey Joe 
Portable Table Top gaa and charcoal grills. 
To uaa the 10Vi k 13v±-ln. unit, place tt on 
the grill and Jet It heat up. A1 home centers 
tor aboul 120, ft's from Weber-Stephen 
Products Co, 100 North Hickory Ave,, 
Arlington Heights, III. 60004, 




The Tiller- Aid la ■ cnt-siurnlhum acccaao- 
ry design ed to mount low on ih« handle of s 
spade or spading fork and Increase the 
tool’* efficiency. The maker claim* It 

reduces the amount ot effort required to 
operate the tool, thus relieving much d the 
back strain Involved in shading work. It 
holds up to 1 'AJn.* 
diameter handles 
and Is si 6. 60 .post- 
paid from Gardena 
for All. Dept. P83B, 

1 B0 Flynn Ave.. 

Burlington, Vt. 

05401- 



The Happy Cooker is * 
kettle-shaped barbo- 
que grill with a live- 
way adjustable lid. The 
beat model | shown 
hare) has a aS-'A-ln, 
diameter and la made 
of steel with a red por- 
celain finish. With op- 
tional cutting board, 
It s available for S9Q 
at home centers. M's made by UMR Home 
Product*, Box 429, Parts, III. 61 344. m 
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AIR CONDITIONING, HEATING 
and REFRIGERATION EXPERTS 
are in Demand! 




FOR YOUR FREE BROCHURE 

□ Air Conditioning 

EmmEmmm 

n Automation Electronics □ Conservation 

□ Color Television Electronics □ Locksrnfttiing 

□ Drafting □ Legal Investigation 

D Bookkeeping and □ Insurance Adiustlng 

General Accounting 
Commercial Trades Institute 

A Corr*afmndBficfl hnsliluCipn 

Dept 1 10-062, 1500 Cardinal Drrvo 
Little Falls, N J. 07424 

Nsnta 



Phone L 



you will use every day on ihe job. There 
is no extra charge for this professional 
equipment The equipment is yours to 
keep and use. 

You Benefit from C.TJ/s 
40 Years of Training Excellence 

Lessons a re provided in simple sieps with 
easy to understand examples and clear 
Illustrations. 

You learn by the 6-step system. You 
read if, write it„ repeal tt, do it ( send in 
answers and ask questions. Both your 
mind and hands quickly learn the skills 
[hal put you with ihe lop wage earners. 

Mail Coupon Today To Get 
Free Brochure Which 
Starts You On Your Way 

Get the full story on your unlimited poten- 
tial for prestige, high earnings, and 
security In fact, you can become fully 
Independent for ihe rest of your life if you 
decide to start your own business as 25% 
of the people in the field have done. 
Remember, today, skilled lech niclans can 
and often do out earn the college grad Pul 
yourself in the picture by sending for your 
FREE BROCHURE loday. You'll be On 
your way to a well-paid, satisfying h life-lime 
career. 

If the coupon is missing write: 

C T-l Air Conditioning, Dept, T 10-062 
1500 Cardinal Dr., Little Falls, N.J, 07424 



You Can Be In Demand Too! 

There Is a growing demand for [rained, 
lop paid mechanics in the field of air con- 
ditioning, refrigeration^ healing, and solar 
energy. 

Employment for mechanics and tech- 
nicians in this field is expected lo grow 
faster than the average of all other occu- 
pations in The 1390's, according lo ihe 
U.S. Department of Labor. And you can be 
a part of that exciting growth by learning 
air conditioning, refrigeration, and heating 
repair and Insialfaiion today through Ihe 
Commercial Trades Institute, 

More new heating and coding systems 
are being installed every day in homes, 
cars, factories, offices and shopping 
centers These systems must first be 
installed and then maintained and 
repaired. 

With C.T.I. training you can be in de- 
mand loo — either owning your own busi- 
ness or as a highly paid technician with 
industrial, maintenance, and construction 
firms 

Join Americas Top Wage Earners! 

Because o( the increasing demand and 
the lack of trained people, the earnings of 
air conditioning and healing specialists 
are among the top. It Is estimated that 
mechanics In this field are earning more 
than 50% above the average hourly rate 
of other production workers. You can join 
the top wage earners ihrough ihe CXI, 
home study course 



Best Course Available 

The C.TJ, 77 lessons cover every phase 
of this important field. It is the most com- 
prehensive course available You learn at 
your own pace, in the comlort and privacy 
of your own home Tiere are no class- 
room schedules to be met or to hold you 
back. 

C.TJ, Gives You Two Big Pluses 
First, you get 20 big job-oriented shop 
projects and train i ng k ts , These are prac- 
tical projects which give you hands-on 
l raining . You do work a nd proj ects just as 
you would do them on the job. 

Second, you gee everything you need lo 
build a complete working refrigeration 
system: you assembly the system, you 
pump It down, charge ft. perform experi- 
ments, chec k for leaks, and [rouble shod 
itr Tools you receive include: voM-amp 
tester, flaring tools, tubing cutter, torch 
leak detector, charging lines, gauges, 
motor leal cord, and many more items thal 



No Salesman will call. 





top is large enough to be a nerving 
table or a casual dining table for 
two. 

Getting started 

Before you begin, study the draw- 
ings on page 134. Because of its 
splayed legs, this piece is a bit more 
complicated than it appears. 

Cut all parts to width, using the 
materiaEs listen page 134 as a guide. 
Then turn the legs to match the 
shape shown in the drawing. Finish- 
sand the legs while they're still in 
the lathe, using l -in, strips of abra- 
sive paper in a HKk ISO-, 220-grit 
progression. 

Next, cut the 7 Y/' bevel on the top 
of each leg and cut 7^ off both ends 
of the end aprons. Though we have 
supplied the length of the end 
stretchers in the materials list, you 
should take an actual measurement 
first. Do this by placing the legs and 
matching aprons on a flat surface 
and clamping them together lightly. 
Then take a measurement for the 
actual size of the end stretcher. 

Next, cut the groove? in the 
aprons for the wood fasteners and 
bore dowel holes in ell parts that will 
be joined, 

I used a boring attachment on a 
radial-arm saw, but a drill pressor a 
portable electric drill with a dowel- 
ing jig would work as well. Remem- 
ber to bore the holes perpendicular 
to the edge that's being joined. This 
ensures that mating parts will align. 
Note that both the stretchers and 
aprons join the legs 'A in. in from the 
sides of the legs. 

Assembling the table 

Bore the two pivot pin holes in the 
lateral stretchers ivf off perpendic- 
ular, as shown. Make them Vta in. in 
diameter— Vasj jn. bigger than the 
pins — to allow the support to move 
freely. 

Test -assemble all parts to make 
sure everything (its, and glue and 
clamp the entire leg assembly. 
Check all lateral stretcher and leg 
joints for square. 

Next, glue up stock for the table- 
top and leaves into one 24 x 24 -in. 
piece. Once dry-, rip it into three 
boards — B t BV* and 8 in. wide, work- 
ing from one side to the other. Keep 
track of which leaf was cut from 
which side, so when the table is 
assembled, the grain patterns will 
match, Now* cut the rule joint in all 
three parts. 

Lay the boards flat on the work- 
bench and place a W in, -thick spacer 
bet ween each leaf and the top to sim- 
ulate the joined position of these 
parts. Without disturbing the ar- 
rangement. draw a 23-in. -diameter 

tPievse t\tfn ■ o p-aqg F 3JJ 



Build This 
Colonial Drop-Leaf 
Table 



This handsome mahogany end fable doubles as 
a serving table when its leaves are raised. 



by G,S. Wing 



C olonial -style furniture never 
seems to lose its appeal. For 
people venturing through flea mar- 
kets and roadside garage sales or for 
those frequenting antique shops 
and new furniture showrooms, the 
colonial piece is a magnet— and with 
good reason. Simple design and 
straightforward function are rarely 



combined in a more elegant w r Uy. 

This reproduction of an 18th-cen- 
tury drop-leaf table is a perfect 
example. Its solid mahogany con- 
struction is eye-catching and versa- 
tile. With leaves dropped, it mea- 
sures less than 12 x ‘24 in. — just 
right for an end table. Yet, with 
leaves raised, the 23-in. -diameter 



Thi* reproduction I8th-»nturv drop-leaf table la email enough to fit nearly anywhere. 
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MUST LIQUIDATE 

AT BELOW DEALER COST! 
* 2 . 500,000 INVENTORY 
McGRAW EDISON TOOLS 



eAT TOByWEtW TOP_o r[HtJjWgi 



Sure . you cm buy "cheapis" (nodsli cl "bargain baiBrnonl 1 " power KK^ial 
Moms in Town, Bui thos* took |fe made specifically for Ofl rale telling 
NOT for higliquatitYH But with our huge liquidation o< McGrow Ediaon «njls. 
you gel top ^ thfrlina quality atSELOWdeilei co*ti Th?« lOol* are IGQ’-v 
US made. Each one haia One Year Warranty Although Shopsmith btrughi 
oui McGraw Edison's power tool division, Shopsmith plans to continue pro- 
ducing Itiaefr same great toot* ndittr their new frenchman label 



A. — V/*" Circular Saw 

Ma t^! up. 5560 rpm Ft nv crane Ml 
Weds si nichm-cHrome Sawjuit sracnsn 
chute tieepi cutting Gin* viiiHe and «vr- 
dull ed VH>I InehdH K«a4v tip suite 

Wer. Suiitittd Retail '69.00 

UquitSMion SOQOO 

Chrseou! Price JO 



B. — 6" Bsnch Grinder 



Mfft. Suggested Reta *95,00 

UtoMtiton $4900 



D, “1/2" Variable Speed Drill 

iti r«taer«ibie. tmi T ■"3 hp wnrt» vinwMa 
from 0-750 .pm Loch bull 04 will 
cniUim dmrad iprncd AuuLm> 



Mlgr. Suggested Retail '56.00 

Uqufrtactou SO Cl 00 

Cutout Price 4? 

E. — 3/fl" Drill Press 

1 3 ftp **UUd la i{pm 4 TW-TBW -pn 
For m*i*l. weed, cie 3.'&" ehus* li-p* 
iilhOf> handta Depth adiuilmerri to 2V 1 
IS " column wilhqu.ci h*ighi w|ju*tm*n( 
350 ' head rpuiNwv 

mtgr, Suegested Retail *05-00 
Liquidation 
C/oSMUf Frit# 



$4400 



C Jo scour Price 



C — 4" Bell Sander 

LI hp with *Und*rd *" a brill IflW 

70*4. in pad lit* A^uileWo tracking me 
[hiflid m £ nn-di flush to wanical idilim 
Ball bearing COminiCTltin. Rear handle And 
hand grip in fmal kir minimum control 

*K*r. Snccested Retail *00.00 

UguidathHi MQDO 

Close out Price L fv 



F.~ J" Weed lathe 

Mi. pi W 3 Pip Lirji Cll4't1t4 wnt'tJ 
iwt-lch for variable speed control of 700 
1100 rpm flein-torcpdaJumifHdma*.! to- 
tally enclosed rnblot Adprilabka lail iloclr 
for drilling, boring 

Mfgr. Suggested Retail *160.00 

* 88 00 



A 



PUBLIC NOTICE! 



JtflarsoivCitrH Me, — Mt-Gn* Edison. man 

LfHtftirars of products ter consuitm and ift- 
duxErial use, sells it* power loci division In 
Sbopnatilh, msktrs of |tw lentous 5-»-l home 
powerilep. ShopsiniEh acquif« tfu (imam- 
iiiQ imrentoriH ef MtG raw Eifaitui tooli and 
aigBiA in continue producing din mub IMb 
under Shapstnifli's own BmEhmark label. 



Mnnaapoln, Mian. — uroe-r cDnlrad will 
Shnpcmilh. ihl C.O-MJ- Company lupririfl- 
lors obtain* Iwg* nvMltrwt of MeGraw 
Edison powtr tods far final liquidaiw n to the 
public al SILEIW DEALER COST! 



BONUS BARGAIN! 

McGraw Edison 

dual motion 

SANDER 

1/4 IT 2!«K 

jST^LSSlSi 

sswa--- * 40 °° 

Yours Now For °^ ly dtsciM 



One 



Year 



Warranty 



On 



Tools! 



N OTE 



Dhe 



- 



■ ‘ 



Toll-Free: 1800 323 060 9 

rr bu*y signal. or «Her buiineit hour*. or 
Jf in MirtneWTo. Call 1800 228-2606 [ DINIfs] 
24 hours a day. 7 days a week. 



C.O.M 0. Co. / *4rthori tod Uq-dubi D*pi 

5-55.0 Wpy**im Bei.ilav^ird / Mton.jip*h* : Mlfla 55475 

Finn send Mw lOUdwiryg Mc6r** tahsu tool* 

: TV." -CutuHar . *36 60 Hu* 46 ahip^ing fr handling. 

LJ 0" DeiB.lt Qiifwfa. 343 -00 Flu* JI1 ihrymlntj ft haiidhnu 

r | 1“ Boh Sander . *46.00 Hu* *9 t-Neping a IWidUng 

D I - 3 " VariabFa £pasd Drill . *29.00 Hu* *5 .Lipping f. handling 

□ 3/ B " Drill freii *44.00 Wui 49 shipping tk hsndFing 

□ 1 J 2" DrWI Pmu *69.00 Plu* *9 shipping 4. handling 

□ 7" Wood Uuhe *86.00 Plu* HI ihippirifl I 



Order 3 or more toots above for Bonus Bargain Special! 

I ::i hava9**iWdTMfl.E£riririri«Trif lh* abdvrilMl* IntUtM* lOvri W«4riri Skildvrlur mhf 



*6 plus *4 far sh ipping and handling 



CeOeAfleBe COs 

out Of THE NAftON-S LARGEST AUTHORIZED MAIL 

L ORDFR LIQUIDATORS OF CONSUMED PRODUCTS! 
6B50 WAYZAtA BLVO MINNEAPOLIS Nf« S642S 



I 

\ 

\ 

t 

I 

1 



. M* Ctrirtti 9 h money Order I* eiKrlCMri |M»U 1 I*«d*fi|| *M 6 % itat* uhn Ua.t 

£hftrfl« .4 Mnipwil E l VISA ''I Am. Etprau P. Dinsi* Ch* 

AscouH No Evpiret 

PLEASf PRINT CLEARLY 



Addmi 

City 

Si*ii , ZIP. 







fOonflffljma From gaps I 3 g j 



circle on these boards and cut out 
the shape. Round over the outside 
edges on both leaves and top— 
the rule joint — with a router and a 

/PJ&fiBfl fiJrTT TP PJfftt 136 } 



A 

a 

0 

D 

c 



MATERIALS LEST— COLONIAL TABLE 



to, Sin and dnulplltiA (u*«f 

A l-V* rl-ifl c 3Q‘ mahcoarr^ i»g|* 

1 4a - 8-1-4 i IX mahoga^v (CablefrDgi 

2 V, ■ 7-'-i - mr flV3hogar*y lleaft 

3: *4 * £-1* * ■*-**■ maiTOj^n^ ipde 

apnjnl 

? *4 n £-">% r 3 Af maftogany i.end asrcni 

f a 4 >- t.Lj ^ ' 4 - 7 V manogan* I'arera 

BbeteAsil 



Q ) 1-V} i MV 'frihotfArty iantf 

MtMtChMl 

rt € V, - 2 - Z‘W 'TUhDQlIV^ (EUtaAHl 

I i I i > 6 ■ iM-v nanogany Mur bl«oi1J 

J 3? x l4Bfd»Ml 

It 4 r dn*M*«r tog* 

L 2* to. S Rt to 1 Urn 

W 6 MV to. 10 jn soe# 

W l lH'4a " l-’V stPflJ pn 




i'B ft i’B" TONGUE 
AND GROOVE CUT 
AT ANGLE 

tm/ 3 ° l tsvaa-' / 



3/3 st 5iS" TONQOE AND GROOVE 



1 Hxtf* / 

kM/IT / 

AECEsmn 

HINGE PIN 
(SEE TABLE 
BOTTOM 
DETAIL! 



W3T.pl A. a 
3/B"0EEP 
HOU FOH 
LEAF-SUPPORT 

mi LOCATE 
AT CENTER 
ON BOTH SIDES 
OF TABLETOP 



3 ?" DIA. 
x 3/4“ 
DOWEL 
MOLE 

fTVPtCALr 



/ Vnp'jjfl 1 otA, 
JJ f x 3/4 ,J 
DOWEL 

nj f HOLE 

**- (TVPFCALI 

side apron detail 



a-tr-DiA. x 
3 flT-fl£** 
DOWEL 
HOLE 

[TVHCALI ■ 



leaf support 

PIVOT HOLE.. 



END Affl0N-E 



LATERAL 
STRETCHES F 



WOO U 

TASTSNEfl H2 



ts HINOE-K 



END STAETOHER <S 



7 IW DJA.H 3 V* 
PIVOT HOLE 
eOTTOM PIVOT 
DETAIL 
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Ultimate Button 

PRICE SLASHED 

Was $149— Wa sold it for only $ 119 

NOW JUST $69 90 

With two frae modules watued at $46.90 

Regency hat ■ problem, They built thousands of 
these computerized remote control systems they cal! 
the Regency Regulator to compete with the BSfl XlO 
system. They built theirs to be much better. 

The Regulator can handle up to 100 modules, the 
BSH only 16. The Regulator has 3 preprogrammed 
dimming levels you set and a quartz timing system 
that automatically directs 16 programmed functions 
per day. Unfortunately, the Regulator was priced 
higher than the BSR and competition Is rough. 

So through a one time large cash purchase. OAK has 
1500 master command consoles on sale for the one 
time sale price of just $69.90 C$5 P&H) Or. Mo. 9313. 

EXTRA HOME BONUS-Theres more. You gel ab 
solutely free one appliance and one lamp module to 
help you get started. Plus you can buy more modules 
with your order for the command console for 1/2 
price. The Regulator is warranted by Regency, and is 
compatible with BSR modules. Offer Limited. 



Control anything electronic in your home 
with m preprogrammed command , or the 
touch of a button . Plus save on your heating 
and air conditioning biiis . 



it eompuliu eo mm and c«rt- 
ab ov* is set id turn on Eemp 
nuin'tiei 25 at dimmed Ecvel a at 
1PM Lhu attention. 



Hats off to BSH. Their X1Q remote 
control system started a whole new 
technology, Now from Regency comes 
the Regulator that gives you the ulti- 
mate control of your nome. 

Now you can remote control up to 
100 lights and appliances, even those 
now controlled by a BSR system. 

Plus, you can preprogram up to 16 
daily commands to any of the control- 
led lights or appliances with the auto- 
matic quartz timing computer. You can 
let the Regulator take away daily drud- 
gery or use it for security. 

???HOW IS IT DIFFERENT??? 

The BSR system really started the 
field of remote control lighting. So, how 
is the Regulator different? 

Number One Difference, The Regula- 
tor is an Intel I Egent system. While you 
can manually turn on and off 16 things 
with the BSR and 100 with the Regula- 
tor, only the Regulator can also execute 
16 daily preprogrammed commands 
without buying extra timing units. 

You can have your outside tights come 
on 30 minutes before you are due home 
from work. Your heat or air can come 
on an hour before you return so that 
your home Is comfortable. 

Great Security-lf you are away, you 
can have lights, radios, and TVs come 
on and off to give your homo a lived-in 
look. You can even have lights come on 
and dim if you wish to save electricity. 

Number Two Difference, The Regula 
tor tells you what it's doing. It will 
display 'all on 1 , or number 3 on 'dim", 
or whatever it is doing. Also there is a 
review feature that lets you review all 
preprogrammed commands. And, a 
standby feature that lets you leave pre- 
program™ &d functions 'on hold'. 

Number Three Difference. The Regula 
tor has a built-in three level automatic 
dimming circuit. You can select from 
the exact dimming levels of 55%, 30%, 
and 5% of any lamp in the system. 

Number Four Difference. The Regula- 



tor has a heating anc air conditioning 
module you can add to let you control 
the times your heat will come on. You 
can limit the heat at night and while 
you are at work durng the day. But, 
you can still have the house at the tem- 
perature you want when you get up in 
the morning or come home at night. 

SIMPLE INSTALLATION 
Really there is no installation required. 
Simply plug the Regulator into any 
AC plug. Then plug in an inexpensive 
UL approved control module ax any 
light or appliance you’d like to control . 

The Regulator sends out commands to 
its modules through your own house 
wiring. So, there's never any wire to 
run. Plus your system is just yours, be- 
cause there are 100 programmable 
house codes to choose from. 

EASY TO PROGRAM 
Each module is as easy to program as 
turning stations on your TV. Each mod- 
ule has a dial, numbered from DO to 99. 
Simply set any number. When you push 
that number on the control console, the 
light or appliance will go into action. 

LOCAL CONTROL 
Even though a light or appliance is 
programmed into the system, you can 
still turn it on and off with its switch. 

It is manufactured and warranted by 
Regency, the Radio Scanner People, 
1/2 PRICE MODULES 
We are offering the two most used 
modules at exactly 1/2 Price. 

1) Lamp Module — -This is the module 
to use for controlling lamps pluged into 
the wall. It has 300 watt capacity. 100 
codes and it has automatic 3 level dim. 
Retail $71.95, DAK sold it at £15.95. 
Now $10.96. ($1 P&H) Or, No. 9311. 

2) Appliance module— -This is the 
module to use for controlling appliances 
such as coffee pots, TVs, Stereos, and 
any home machinery, it has a 15 amp 
pr 1/3 HP rating. 100 codes. Retail Price 
$24.93, DAK sold it at £17.95. Now 
just 612.47 Order Number 9312, 



SPECIAL MODULES 
3| Heat and Air, This unit controls 
standard 24 volt thermostat wiring so 
that you can preprogram heat and air. 
This unit needs to be wired in by an 
electrician or yourself. Instructions 
included. Save on your energy bills, 100 
code choices. Just $49.95 ($1 P&H) 
Order Number 9314, 

4)lf you want to control a light that is 
controlled now hy a light switch, such 
as patio lights or room lights, we have 
the basic BSH light switch, ft only h as 
16 code choices, but other than that 
limitation it works perfectly with this 
system including the 3 preset dimming 
levels. 500 watt rating. Just $19.95 {$1 
P&H) Order Number 9217, 

TRY THE REGULATOR RISK FREE 
It’s the professional system. It's built 
like a tank and it should last for years. 
If you already have a BSR system, it 
will be fully compatible. 

Try the Regulator in your own home 
or office. If you aren't IQ0% satisfied 
simply return it In its original box 
within 30 days for a courteous refund. 
To order your Regency Programmable 
Regulator risk free with your credit card 
call our toll free hotline, or send your 
check not for the £149 list price, and 
not for DAK's $119 old price* but send 
only $69.96 plus $6 for postage and 
handling to DAK. Order Number 9313, 
CA res add 3% idles lax. Remember you 
also get 1 free appliance module and 1 
free lamp module. It's an extra value of 
£46.90. Neither Regency nor DAK ever 
included a free module before. 



K 



DAK 

INDUSTRIES 

INCORPORATED 



Call TOLL-FREE (ftM) U3-2636 

le California Call (213) 984 1559 

10845 Virwn St, Norlti Hollywood. CA 91605 




42 Main St . Lynchburg TN 37352 




Jack Daniel 
Low Ball Glasses 

These S oz glasses are perfect for sipfun' 
on-tbe-rocifs or any other way you plan lo 
sipr Each glass m I he sei boasts a different 
desfsn in the traditional lack Daniel black 
and gold. There's a man-sized f«l and a 
good hell lo these glasses, and she designs 
are Jired on for quality and durability My 
S 10,00 price includes the set of 4 glasses 
and delivery. 

Send elret*. moner m-tftE or Die Amerttiit Etpriii 
Vis* or dlllirCipd, including ill nu rHbi ra md 

l^unluri ifidd t'»i Ulcl I da <lt TPUJehWfT 1 FSI t 
colcii cjuIoe M|H| *1 oitf Te-nflrewE it? ms- and lick 
Dam\'t fflemaribdlu t*rtd Si UU Lu 1-hr about JlJ- 
rJrrss Tenn«s*e ritinJttilt tall 6IW59.718* 




COLOR CATALOG 



Build Your Own 
Grandfather Clock 

Prices Starting Under 




'255 



(including movement 
and dial) 

• Doit~your$ell case 
kit. parts pre-cul 

• Finished clocks 

• Solid 3 / 4 " ha/d' 
woods: black 
warnul, cherry, oak 

• Heirloom quality 

• Factory direct prices 

• Solid brass West 
German chiming 
movements 

• Money back 
.guarantee 

• Prompt shipment 
MASTtrtCAPD and 

VrSA ACCEPTED 

EMPEROR® 

CIjOCK company 

womcs lAFCGiST mUNUF*CT*Jfl£H 
Of £ViAMOFATH£B CLOCKS 
Oep! 3'i Emperof Inausir.Bi Pw* , 
f UlYKlOft. AUbimi 3fiS32 J 




If you me h radial-saw boring attachment, 
shim leg to proper Height and clamp to 
fence- Use same setup lo bore leg holes. 



Cl amp Bnd aprons to table and fence; bore 
dowel holes- Adjust boring attachment no 
hole* ere bored perpendicular to edge. 



COLONIAL DROP-LEAF TABLE 

iC&yftnuQQ fta'H oa&e r34 

rounding-over bit* or use a molding 
cutter of your choice. 

Once Atfsin T ley the tabletop, 
leaves and spacers finished side 
down on the workbench* Then cen- 
ter the leg assembly on top of it- 
Position the hinges as shown in the 
drawing and trace their outline and 
screw-hole positions- Chisel out the 
groove for the hinge knuckle and 
bore the pilot holes for the screws. 

Vnth the leg assembly still in place, 
cut the wood fasteners to size and 
position them. Boit? the pilot holes 
for their mounting screws, but don't 
install the blocks yet, 

Precision measurements 

Measure the distance between the 
inside top edge of the lateral stretch- 
er and the underside of the tabletop. 
Do this for both sides of the table* 
then subtract '/« in. from each to 
allow for free movement of the sup- 
port. The drawing gives a detailed 
view of this construction. 

Next, cut the leaf supports from V ?■ 
in*-thiek stock and bore a Yn-in.- 
diameter pivot pin hole in the top 
and bottom edge of both. (The bot- 
tom hole Is % in, deep; the top hole is 
1 in. deep ! Then fashion the steel 




Transfer leaf-support shape from grid on 
drawing to stock- Cm out with sabre saw or 
band saw, using a flrw-toothed blade. 



pivot pins by cutting a l'A-in. clear 
section from between the head and 
the threads of four Vus-in.-dia. k 5-in. 
carriage bolts. 

Using the drawing as a guide, bore 
the two Va-in.-deep pivot holes in the 
underside of the tabletop. Each is 
positioned about T out of plumb in 
relation to the hole on the lateral 
stretcher. This deflection keeps the 
hole far enough from the edge so the 
rule joint isn’t weakened. It also 
raises the outside edge of the sup- 




AUgn leaves wtlh tabletop, using spacers; 
than position and Install each hinge, using 
aprons and legs as reference points. 



port slightly, thus ensuring a tight- 
er fit when pushed under the leaf. 

Finishing up 

Install the support, then attach 
the tabletop with the fasteners. Set 
the table upright and test the move- 
ment of the supports. If they’re too 
tight, remove the top and sand the 
upper edge, [ f they’re too loose, glue 
a smalt wood block on top of each 
support- Once the assembly is com- 
plete, sand the piece in a 100-, ISO-, 
220-grit progression and finish with 
a rubbing of 4/0 steel wool Because 
Phillipine mahogany grain is so 
open, fill the pores with paste wood 
filler- When it’s dry. sand it smooth, 
wipe with a tack cloth and apply the 
finish of your choice. I used paste 
furniture wax. Iff 
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HINTS 

FROM READERS 



Neater barbecue cooking 




Although food tastes great after 
it has sizzled over charcoal, cook- 
ing can, be hazardous when 
grease hits the coals, flames up 
and spatters. However, you can 
soak up greasy drippings and stop 
flare-up in the grill by putting a 
lay er of cat- box filler beneath the 
coals. The filler absorbs grease as 
it drops. You'll also find that you 
don't have to use as much char- 
coaL *— Susan ParJtcr 



Quick freezer defrost 




1 f your food freezer or the freezer 
section of your refrigerator has to 
be defrosted manually, do the job 
before the frost builds up- A 
heavy frost deposit on the plates 
■or coils reduces the cooling effi- 
ciency of the refrigerator. 

You can speed your defrosting 
job by usings portable hair dryer 
to blow warm air on the freezer 
surface. Mote: Make sure you 
unplug the refrigerator before 
you begin defrosting. If yo iir vac- 
uum cleaner works as a blower, it 
will serve nearly as well as a dry- 
er, even though the air it ex- 
hausts is at room temperature. 
Use a sponge and basin to pick up 
the water. Warn tup. Never use ct 
knife or other sharp metal instru- 
ment to scraps the coils or plates 
You may puncture them- A plastic 
windshield scraper or plastic pot 
and pan scraper both do good 
jobs . — Ralph S- Wilkes 




haB 8«1l5ob ,MG 

haiSWrkinc 

^Zencines. 



Supreme Quality 

PE Nfe P 1 ^ 

^ Lubrica^ 



Nrforma^ 



Here 5 tough protection for the vehicle 
that tarries the load— the car truck or rv that 
performs under stress 

Pennzoil GT Performance Motor Oil is a 
product of our long on-track experience. It con 
tains the friction reducers that help that hard 
working engine of yours run easy, increase its 
efficiency. 

Pennzoil CT Performance Motor Oil 
protection. Quality Efficiency 

CT WITH ITT 
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fENTARAMA the 

plastic-domed ventilating skylight 



LET THE SUN SHINE IN Shyiighis orfef a sinking and: me* pensive way To improve your 
jay time living. Pieasam, eflicieni overhead etayiighimg will Eranslqrm dull rooms imo 
tirighl, cheerful. much moro livable space. Each Ventarama, bnrvgs definite solar winter 
heat-gain w>lh natural air-condiHorung Compete package, double domed units lit &r%y 
root, any roofing, and any climate write tor free Meratun 



ytN TARAMA bhtlight corporation 

75 Channel Drive, Pori Washington, N Y. 11050 (516) 683 5000 

fe) Uopyri^ht 1973 r Vanttrama Skylighl Cofpomiidn 



Build This 
lbmato Trellis 

A n easy-to-build tomato trellis 
like the one shown has several 
advantages over conventional, sin- 
gle support stakes. To begin with, 
one 8-ft. rack accommodates more 
plants— in this case, six — without 
sacrificing exposure to the sun. It 
also ensures air space between low- 
growing tomatoes and the ground. 
This cuts loss due to rot and 
insects. 

Additionally, the trellis can sup- 
port cheesecloth or similar material 
to shade newly transplanted seed- 
lings or protect them against a late 
frost. 

The entire rack is made of 1 x 3-in. 
furring held together with Gd ilVt- 
in.j galvanized nails. The side rails 
are S ft. long and the cross-supports 
and hinged stakes are 22 in. long. 
Rut these dimensions can vary, 
depending on the species of tomato 
you're growing. 

] found that ItVin. utility hinges 
worked well for joining the stakes to 
the cross-supports. And they facili- 
tate easy winter storage: Just fold 
up the rack and hang it on a garage 
or basement wall. 

These supports can last for many 
seasons if you coat them first with a 
wo red preservative and two coats of 
exterior paint.— VV^son G. Waiters 






Acrylic-Tough Protection. 



Acrylic-lough 

nOieCnOn 



kit 



Trellis keeps fruit oftlhe ground, thus holds 
crop lose, caused by rot. to e minimum. 



Slakes are hinged to croes-aupporlt tor 
compact winter storage of complete trellis. 
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AMAZING HARD-TO-FIND SCIENCE BUYS 

NflUf fllM ^A| FI Bar S ains in Alternate Energy - Health - Weather 
liUVV Ulv UHLLi Hobbies — Magnifiers— Magnets — Telescopes — More 



mm ETE.I LETS YOU SEE THE S-ltl iDRL The silvered finish 
gives you a hmnisptiMKal nwror, At a 
glinCe you sSs Mryltiing gang on 
art mod jTjy. Opsrales m invisible mlr?-- 
red rgdiatwn 5" IhflU. 3" m dumeler 
■f.H.541 lit (JUS HOt 11.71 




MU flOST rOPULIB HHRLHU PrawdH IP power nagmn- 

— cation Sturdily mourned in p&tfit with 

a swingout lens system so yaj can c^riy 
J?k m your pocket v attach to key chain 
r 3 ' x v.'r crowd 

Rau i22.95 NOW III .15 



tlH I HUE HTTflT MWEHED PGUP. Slumps 1 pr. per minulfl 
I through lube tmcUdeflij lifts Hquid 
2* inches. Serf penning Operates on 2 
1V3 V fesfiigM basterws I nod in* 
ciydedl. U is ti* perfst instrument for 
itjiuwK science ta*s& (ab*e SstXays 
mb ti,a*a h $5.95 m» im 




KTOHDPONtC € A EE If HOUSE SHOW FLAMtl IHIMRS All TEA&I 
wfc punis a perfect mixture d 
walff r nulnems A light using r» soil at 
tfJ t Get up to 10 tunes the yield d 
conventiofial sod Contains nutrient 
mix & transport system 
ii.ll.Tlf Reg MDN 131.91 




» “ ifl 



mm KICK AID LQV TEirEllTUlE EACH PAT. Jumbo Site 
fUd And sluninurn instrument with 
t T tesm Edr-y* end pwik imJcalors are 
earned to she lowest amt highest potnis 
or day and wt lobe real before tesetrng 
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Till FLUHU1UT NEVER 1EEDJ IHTtMIEtl EbKlridty is 
generated when you squmee Ihe fly- 
wheel— iw rwcnargmg! uses 21 v 
naswigni bulbs, it's compact, take it 
anywJim $ newer be stuck for a light i 
swf i r 
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1AVI WATER WITH I H PIE AS MIR, Cut hot water HD wnhoul 
giving up a stimulating hot itsewef A 
perfect mixture of w amt water provides 
increased velocity at 75% less volume. 
Easy So install Chrome pissed brass, 
Vl.ll.lD! Reg *1 ? EO NRVtim 




EHEMICRl LIBIT BLB il Al EIEKEICT MAIREtor as a signal 
tor nighttime bikers' Can be seen irv 
daylight, and for f ,000 yds. at nlghl, 6 
in plastic tube lists 3 hrs. Comes m 
pkg. a i. 

EHWI3 fag. 1745 MINN 







NEWI THE 76 HIM f/E EDMUND TELESCOPE. . . 
COMPLETE WITH MOUNT READY TO USE 

Journey lo me craters □( me moon . study skyscrapers or nature's 
wanders! Expsrtty crafted incur own plant and specialty designed as your 
first telescope. Precision optics, durable cute, all-metal mount The 25 
mm cyep«ce delivers 17X magoificaticift, perfect for all-around viewing 
Its sleek design complements living room or den, yet it's sturdy enough to 
be ite perfect companion on a TieM irlp or star party W&igfra just 5 lbs 
Measures 13 Hr" x 1 7 W x 11" Comes ready to use. , .so your exploration 
Into space can begin right away. A O fl ft r 

N«. 3T,*T7 Reg. $1 M.95 NOW $ 0 3 M Q 



BUILD YOUR OWN WEATHER STATION 

Accurately forecast wealhEr and check your pre- 
dictions against TV and radio Kl t includes enemam- 
eler wJth windvane, indoor indicator board to show 
wind speed & direction. sensitive air lank barometer 
with 2 ft. indicator, sling psychrometer, ram gauge 
wrth calibrated lube to measure as nine as ulOO 
inch. 100 ft. lead in wire; colot cloud ID. chan, inre- 
casting manual Powered by 1 1 5V AC house current 
with safety cord. aaa nr 

Nt 1\M2 529.95 NOW O L D . 9 U 
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SAVE 50.00 OK THE 30X 
MICROSCOPE WITH BUILT- 
IN LIGHT! Edeal tor Inspecting 
pfanli gems. phot® Center locus 
wfeet, buit-m li^d scutch rsiactabtc 
condenser tens 5tt")(1W*V. 
Nd. 3U6I 4 a i a nr 
Reg 524 95^516^95 



MAKE YUUR OWN 9 R. HOT 
AIR BALLDGN. Watch i( rise to 
about 300 ft. on just hot air Will 
lift anything up lo 1/2 lb Kit in- 
cludes 1 0 precut gores. 6 ft. of 14 
gauge wfre for ring and cote, 
Instructions included 

Rcg 5 S535 & $5.35 



BX 20 SPY SCOPE. So small if 
tits in 11% patm ol your hand! ZflB 
ft ra i jq(& yds. Field of view. Only 
2 oz. Stores easily in yoer pocket, 
purse or gk*e wn^artinenL finrsh 
metal finish. I nci neck snap and 
3Vt" X rn- X T case 
No. 1 5SI 

m S29.95 # 
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Tt Hems, kisf in water Aluminum Iran*, 
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UtTtl HHTHIM HEART tA SflOSilnte bell ^pteagm sLerhoscope 
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4.Q0G> Unusual Bargains 
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Schools & Industry 
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Edmund Scientific 

721 1 H*12 Edscorp 0hig., Sgmngton, N-4- 08007 
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When it's your turn to mow, 
take your turns on a DIXON. 




saves energy. 

Don't take our word for ft; see 
your DIXON Dealer and mow- 
test 42" or 30" of pure Mowbility r , 
for yourself. Or write tor “Ask 
Any Owne^’ and read how 
ZTR owners praise DIXON. . . 
| the Rot reel turnaround 

I in c 7S^ c ^v 

ClIvtQIi *-*■ f #JuA\c| 



mower, and ft shortens 
the woric so fast youll 
think your yard got 
smaller! 

Push or pull a pair , 
of hand levers to £ 
move the "'-w 

mower 
forward 

or back. | Jfr 



DIK'D N IWQUSTE1IES, INC 



CuFftTVILLF. KS 6T33T 
131*1 Hl-eou 
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Quick workbench cleanup 




The handiest addition to my 
workbench is a supermarket bag 
fastened to the bench with a few 
scraps of wood. This lets me pivot 
the bag forward to receive debris 
1 sweep into it. The top edge of the 
bag turns down 1*4 in. to form a 
lip, which hooks onto a bag sup- 
port fastened to a plywood front. 

Cut the parts to size. Locate the 
front bo it fits under the benchtop 
with a 1-in. space at top. Prebore 
and fasten cleat C and bag sup- 
port D across the front, 4 in, from 
the top edge, with V**in. No, 4 
screws. Prebore and secure plat* 
form E to cleat F with four lVVin. 
No, 6 screws, P re bore and attach 
cleat F to the front from the out* 
aide with four IVi-in. No. 6 screws. 
Pro bore and fasten verticals B to 
cleats G with 1-in. No. 8 screws. 
Two UVin r No. 10 screws with 
four washers serve as pivots to 
open the front- Bore holes in ver- 
tical B and cleat F at pivot points 
and insert screws and washers. 
Attach G to benchtop with 1 V^in, 
No, 10 screws. — WiMiam L&hrand 

MATERIALS LIST— WORKBENCH BAG 

%mf h>. li^nd dmnpbM (uh) 

A I w i H « ffl' plywaa* cF*orfll 

H 2 V* i 3 - IB'O r plywood [Wltcatal 

C 1 \A * \ k Tr plywood iomiIJ 

0 1 t* k f 1 * * 

E 1 ** * 7V* * 1 r pVi«*5d pulttml 

F 1 tel 1 x 12W riupie nr oOw huttaeo 

G 5 v. H 1 * r PHW (CfeUtt s 

HfK. : F cor No 4 nsliwed «r»m ; *9Pit i 'A+1 No 

6 IMTi**l term; l-ln. No s lltfhpad Kami. m 
l'Om Nd 10 fialload icnral with w&fm* |JJ. 
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Foredeck of tows with Wisconsin lying 
alongside at Philadelphia Navy Yard. Dehu- 
midifiers keep ships' Interiors sound 



Iowa's teak afterdeck friln spotted In pho- 
to). Wood will be ramoved for landing pad 
and to patch other teak deck areas. 



mg- tonnage of capital ships were the 
crucibles of the world powers’ for- 
eign policies in the two decades lead- 
ing up to World War 1 L Things began 
to fall apart in the ‘Eos; Germany 
blatantly violated the Treaty of Ver- 
sailles, building the bat tlecroi sera 
Scharnhontt and (Jneiw'tiau and the 
battleships Bismarck and Tirpitz at 
tens of thousands of displacement 
tons in excess of specified limits, 
Japan had begun planning the huge 
Famato-class battleships in secret 
in 1934, violating the Washington 
Treaty, and continued to maintain 
secrecy as two ships were built. 

The Japanese were after an edge 
in time, maybe twoor three years. In 
addition, they believed that even if 
the United States got wind of what 
the I cmalo was all about, an appro- 
priate response in dreadnought 
terms would probably have to be 
built in an East Coast yard and 
would be too large to fit through the 
Panama Canal, The Japanese fail- 
ure to immediately ratify the Lon- 
don Naval Treaty of 1930 was duly 
noted hy the Roosevelt administra- 
tion; design work began in earnest 




A 40-year-old geared analog computer 
aims the big guns. Electronics can 1 ! per- 
form the job any better or more reliably. 



in 1937 on what would be the /own- 
class battleships. 

They would be fast, capable of 33 
knots flank speed, but with a slow- 
cruising range that would take them 
three-fourths of the way around the 
world without refueling. Nine 16- 
inch guns would each throw f a 2,700- 
pound projectile over 20 miles with 
accuracy. A full salvo would literally 
flatten everything within one 
square mile. They would be 8S7 feet 
long and, yes, they would fit through 
the llO foot-wide Panama Canal . . * 
with slightly less than two feet to 
spare. Yet, one consideration made 
the loH'tts less than the dread- 
noughts of their tirre: armor. 

Even though the Roosevelt War 
Department suspected that the Jap- 
anese might fleld 13-inch guns 
(w-hich they eventually did — the 
largest ever sent tc sea) t the main 
armor * H belt Nl on the /own -class was 
held to 12 inches thick at its maxi- 
mum to cut weight in fa vor of spEed. 
It meant that a direct encounter 
with I'amafo-class ships might not 
be survivable. However, even before 
war broke out. most Naval strate- 
gists had moved well away from the 
idea that one dreadnought alone 
could be committed to attack anoth- 
er. There w f as too much to lose on 
either side, Even so, in the anxious 
months before Peorl Harbor, an 
almost ludicrous — considered in ret- 
rospect — series of fslse-intelhgence 
figures was leaked from opposite 
sides of the Pacific; While we over- 
stated our armor dimensions, the 
Japanese deflated their gun- barrel 
diameters. 

What could be more unlikely than 

(Hume luin fo oara r -Uj 



Your home 
workshop 
can PAY-OFF 







3-1 N-1 
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Power Tool . 
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Pbmr MoMep Saw 



Throe power toots In one — 
a real money-maker for you! 

The BELSAW Planer/Molder/Saw is 
a versatile piece of machinery. It 
turns out profitable precision molding, 
trim, flooring, furniture, , in all 
popular pa Herns. Rips, planes, molds 
separately, or all at once. Used by 
individual home craftsman, cabinet 
and picture framing shops, lumber 
yards, contractors and carpenters. 

Never before has there been a 
three-way, heavy-duty woodworker 
that does so many jobs for so little 
cost. Sawa to width, planes to desired 
thickness, and molds to any choice of 
patterns. Cuts any molding pattern 
you desire. Provides trouble-free 
performance. And is so simple to 
operate even beginners can use it f 

atMJay FREE Trial! ExamN^rtcre 

NO OUftUT/OW-^NO UUIMMI WILL C ALL 

RUSH COUPON WLSAW TOWER TOOLE 

rnnavi B«bh Field Building 
lUUffTt Kansas Oily, MO fl4nl 
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BELSAW POWER T00U Co. 

B903H Field Building 
Kansas City. MO 64111 
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to find, 40 years later, an entire new 
generation of military men forced to 
issue daily assurances from the Pen- 
tagon regarding the no-sweat sur- 
vivability of those sanie ships? 

This time, dreadnought parity is 
not the issue, of course, because 
nobody else has any. Critics of the 
battleship reactivation program 
consider this in itself to be a fairly 
eloquent fact. The battleship is pri- 
marily a target today, the argument 
goes, and even if it could be written 
off as only a frigate-scale invest- 
ment, there will be a crew qf 1,600 
{some 700 less than the WW II com- 
plement) to consider. The Navy will 
have to put so many resources into 
protecting it that it wilt actually 
detract from the overall seapower 
mission. Furthermore, the critics 
contend, it is a tempting target, 
capable of eliciting not only the obvi- 
ous Soviet countermeasures but 
also sea- or airborne equivalents of 
Khaddafi-crazed hit teams— re- 
member the Maine * — in any corner 
of the globe. Such is the liability of 
residual dreadnought symbolism. 

“I've heard it alt." says Cmdr. Jack 
Dennis from hi? Pentagon office. 
Dennis is the officer in charge of 
explaining born-aga i n battleshi pa to 
the world. He explains that an on- 
the-horizon presence — parked omi- 
nously just off, say, El Salvador— is 
ort the list of battleship missions, but 
well down in priority. ' + In any case," 
Dennis notes, “that would be a polit- 
ical and not a Navy decision." 

The more likely mode of deploy- 
ment of the fouvt-class battleships 
today would be within what the 
Navy calls a Surface Action Group 
(SAG), in which a guided- missile 
cruiser and various smaller escort 
components would offer the integri- 
ty of antiaircraft and antisubmarine 
defenses 0 1 lustration, page 74). 
Should there be a serious escalation 
of threat, either worldwide or in a 
particular high-seas environment, 
the SAG could be folded into a Car- 
rier Battle Group (CBG). further 
affording a 500-mile air umbrella, on 
the average, over the entire Itotiila. 
In the Navy's view, the amount of 
sheer offensive punch an updated 
battle wagon would add in these sit- 
uations is well wurth the additional 
defensive considerations. 

In the case of USS New Jersey, due 
to be commissioned next January 
following sea trials, the initial-phase 
“upgunning” wilt include; 

■ Tomahawk missiles— 32 of them 
in eight sets of armored launching 
tubes. These are cruise missiles 
operating on a turbojet engine after 
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being launched by solid-propellant 
rocket, with both land -attack and 
ship-to-ship capabilities, A {tactical) 
nuclear-tipped version for land at- 
tack would have a range of as much 
as 1,700 miles; the conventional 
land-attack version ranges to about 
half that, and the antiship version 
can be launched at a range of just 
under 300 miles. In recent tests, 
according to McDonnell Douglas, a 
guidance supplier, land-attack Tom- 
ahawks have regularly impacted 
within a few feet of targets after 
long-range cruise flight. 

■ Harpoon anti ship missiles— 16 in 
four quad launchers. These attack 
hostile ships at about 70 miles, using 
their own active radar after launch 
on an approximate target hearing. 
In the terminal flight phase, after 
cruising near the surface, they fly a 
"pop-up" maneuver to foil enemy 
defenses and enhance their effec- 
tiveness. 




Visitor gets a taste oJ hard time In one or 
rows'* calls. Battleship's brig offers semi re- 
cumbent accommodations for six. 



■ Vulcan/ Phalanx close-in weapon 
system — four mounts. This is the 
melding of sophisticated radar 
tracking and electro hydraulic aim- 
ing system with the Gatling-type, 
six-barrel, 20-mrn cannon automati- 
cally firing a heavy (uranium-densi- 
fied) projectile at 3,000 rounds per 
minute. (In fact, tins little gun could 
get off a higher total weight in 
rounds over extended times than a 
16-incher in the main batten' can.) 
It will be the battleship's primary 
defensive weapon, able to acquire 
cruise missiles (or aircraft) on its 
tracking system st about six miles 
out and begin rapid fire at about 
throe. As formidable as this sounds, 
it is w ell know n that the N avy would 
like something better for “point 
defense" of ships. Nonballistic sys- 
tems using laser or particle beams 
are being researched. 

■ Helicopter flight deck on the fan- 
tail, with storage area for up to 
three battleship-based 'copters— 
adding a dimension in over-the- hori- 
zon surveillance and targeting to 
both missiles and conventional ord- 
nance. 



In view of this high-tech rework- 
ing, it is rather remarkable that 
anyone can get excited about some- 
thing so primitive as a gun. but any 
Navy man who has seen it fired in 
anger apparently remaim perma- 
nently in awe of a battleship's "main 
battery" fit won't be called that any 
longer). Completing the anachro- 
nism, those 16-inch guns on the Sent 
Jersey will still be aimed by the 
19303-design viechamcat fire-control 
computer in which not only target 
range and bearing, but also the ro- 
tation of the Earth (still the same old 
Coriolis force), are ingeniously re- 
duced to a matter of gear ratios, hand- 
cranked to an instantaneous sum. 

Out of mothballs 

There are some two dozen unused 
16-inch gun barrel liners available 
from storage depots in the south- 
western desert and in the Philip- 
pines. Although no facility now ex- 
ists to manufacture ammunition for 
these guns, there are about 3.000 
armor piercing and 15,000 high- 
capacity (less metal, more explosive? 
rounds in Naval inventory. Al- 
though some were 30 years old when 
loaded for the New Jersey's Vietnam 
tour, they were found to be general- 
ly in good working order: Plop one 
high-capacity round 20 miles away 
into dense jungle and, vaiia ! — 
Instant Helicopter Landing Zone 
(carefully avoiding the imposing 
central crater) of some 200 meters' 
breadth, with a generally defoliated 
perimeter extending out another 
100 to 200 meters. Once the battle* 
ships are out there again, it's unlike- 
ly that the Navy will be able to resist 
fooling around with adding a 
“smart” dimension— final trajecto- 
ry control — to 16-inch ordnance, Lil- 
ies were made tq be gilded. 

Six of the original 10 five-inch twin 
gun turrets w r iil remain on the New 
Jersey. These guns have a 10-mile 
range for shore bombardment, but 
can also be used against aircraft. 
(The first time proximity -fused pro- 
jectiles w r ene ever fired at sea. 
aboard the USS South Dakota in 
October 1942. she shot down 26 ene- 
my aircraft in one day.) 

Although it is a 6QO- pou nd system , 
and most of today's Navy ships run 
on 1. 200-pound steam turbines, the 
/oKift-class powerplant is by no 
means a gross anachronism. Eight 
boilers feed turbines to provide a 
total of 212.000 hp to four propeller 
shafts. Conversion from "black oil" 
to standard Navy fuel (diesel distil- 
late) will be the bulk of powerplant 
update work. 

The “'habitability" area is the one 
in which the battleships most resem- 
ble time capsules (with exception of 
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Save SITon a S29.9S 
value portable air 
compressor kit 
when you buy any 
two Gabriel special* 
purpose shocks or 
struts Just plug it 
Into your car lighter 
ana use it on fires, 
On toys On footballs, 
voileybatis and rafts, 
ideal for summer 
so see your 
participating auto 
pans store or service 
station now. Before 
the offer floats away 
July SI, 198? 



found plenty of peeled paint; it only 
means the de humidification system 
is doing its job. 

Yet appearances in a larger 
sense, are what may determine 
whether the Navy wrins Congression- 
al approval to reactivate all four 
Soiea-class ships. If New Jersey's tri- 
als and recommissioning prove at 
least uneventful, the plan stands a 
chance. But battleships, historical- 
ly. have tended to attract the wrong 
kind of attention. Beautiful at sea, 
they are brutes in close quarters; 
Jfi'ssoim'ff losing encounter with the 
bottom of Chesapeake Bay in 1950 
sticks in more memories than the 
landing at Inchon of the same year. 
WT#c<m*iN wears the bow of her nev- 
er-completed sister ship, Kentucky* 
affixed as a major repair after she 
rammed a destroyer in 1956. 

It wuuld be worse yet to be hound- 
ed down by inferior forces— as 
dreadnoughts often were in war — to 
take some popgun nation's lucky 
shot in the magazines where COOS 
16-inch shells and their propellant 
charges (a "full hag" for an loit’a- 

clfiss battleship) are stored. This 
would be an incalculable blow to 
national morale. 

Small chance? Perhaps, but in any 
case, it's one the Navy is ready to 
take. »( 
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New Jersey). Today's Navy tries not 
to stuck seamen's bunks more than 
three tiers high — they're five up on 
the BBs — and, of course, they must 
have provision for “privacy cur- 
tains." The galleys will need to be 
equipped to produce the fast -food 
items modern sailors prefer; .space 
will be reclaimed from the admiral's 
quarters to provide fora completely 
electronic Com bat Information Cen- 
ter. soul of a modern lighting ship. 

While things are looking up for 
seamen, and down for admirals, the 
question of whether a battleship will 
stilt need a six-cell brig — bigger 
than most small-town jails — has not 
yet been derided. An earlier decision 
to strip what could he as much as 
$50.UQ0 worth of teak from the decks 
of reactivated battleships — giving 
rise to a sudden interest in wood- 
craft among Naval shipyard employ- 
ees — has been reversed. Teak will 
come off the fcmtaiL. in the helicopter 
landing zone, but will he used to 
patch other deck areas. The time- 
honored practice of "holystoning" 
teak decks, however, is no part of 
today's Navy, so the decks will stay 
bone gray in appearance. 

Appearance* can be deceiving, 
however* particularly in regard to 
mothballed ships. Walking through 
the /torn recently, you “would have 
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Gabriel computer tuned 
254 shocks for the world 
of small cars. 




Gabriel 

SHOCKS & STH UTS eatery ttrure * CsrrtftffM* 



ffwtj Star real neavr duty vaft* fed ftytier ovr fiwsc 
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^ Most of the Formula One cars 
in the Detroit Grand Prix this 
coming June 6th will be powered 
by an engine pioneered by Ford 
Motor Company. 

Through 16 years of evolution- 
ary design, the Ford Cos worth 



engine is still winning races. In 
fact, it is the winningest engine 
in the history of Formula One . . . 
and has also won the Indy 500 
and the 24 hours of Le Mans. 

Not until now, however, has 
the Ford-developed engine seen 



The Motor City 

One, Of 







competition in our home town, 
because not until now has there 
been a Detroit Grand Prix to run 
through the heart of the city. 



Come join our cheering 
section in the Motor City on June 
6th. And watch the Ford power 
goby. 






There’s A Ford In America’s Future. 



Welcomes Back 
Its Own. 






If you think STP 
is only for racing cars, 
think again. 



^z=t Depend on STP proven performance. 
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STP was born on the racetracks of America. 
STP-The Pacer's Edge* throughout the world. 
And from that disapline.. . where performance ts 
ad that counts , . * STP brings a complete line of 
Performance Products to your car Where 
performance is all that caunts r too. 

STP Performance Products. Designed to help 
you get the best out of your car fora long, tong 
ttrne. 

On the world's racetracks. On the worlds 
roads. Wherever performance counts . 

STP is there. Satisfaction guaranteed 



STP PROTECTOR/BEAUT7FIER 

S TP Protector; Beau! if ter, with its exclusive 
"Sunscreen " form ula r protects your car's 
vinyl leather and rubber surfaces against 
fading , drying and cracking, it actually 
screens out the sun's harmful ultraviolet 
rays. STP Protector Beautifier. . . because 
the STP shine means protect /on 



3, STP GAS TREATMENT 

STP Gas Treatment tunes-up your gas . . . 
no matter what grade gasoline you're using. 
Used regularly it keeps water from building 
up in your tank ; helps clear your entire fuel 
line and cleans dirty carburetors. . . for 
better performance and better mileage. 



1. STP OIL TREATMENT Even the best motor 
oi Is begin to lose their protective properties 
under the high engtne heat of everyday driving. 

That's where S TP OH Treatment comes in It 
gives your oil muscle SIP'S special polymers flex 
with heat. . . strengthening the film between vital 
moving parts, just where it’s needed 

Introducing STP "4." Specially formulated 
for today's 4-- cylinder engines that work harder 
rev higher and run hotter than larger engines 
Whenever you change or add oil get 
STP Oil Treatment . , . in original or new 
4-cy finder formulas. And give your oil muscle. 



4 . AND OTHER PERFORMANCE PRODUCTS, 

The lineup goes on and on.. Motor Oil Air and 
Oil filters , Carburetor Cleaner, Diesei Fuel Treatment, 
PCV Valves, Breather Elements, Foaming Engine 
Degreaser and more . All consumer-proven. Ail 
satisfaction guaranteed or your money back, if the 
brand name is STB you'll get proven performance. 








Made for the open road, the Quattro has a top (md of 123 mph and It gets there quickly. 



[FIRSTHAND REPORT 

Audi 
Quattro: 
Germany's 
4x4 Cruise 
Missile 

Four-wheel -drive doesn't 
necessarily mean getting 
your hubcaps dirty. 



by Tony Assenza mito editor 

T he Audi Quattro is the pet 
project of one Dr, lug. Ferdi- 
nand Piech, who. it happens. Looks ft 
good bit like Frank Perdue and is 
possessed of one of the gentlest souls 
you're likely to encounter any- 
where. Unlike Perdue, who traffics 
in poultry, Ferdinand Piech, Audi's 
head of research, deals out tactical 
weapons for the open road. 

Herr Piech's latest exercise in 
road-going exotica reads like an 
incongruous concoction— tine genet- 
ic splicing of a 4x4 and a sports 
coupe. 

The pieces that make it work are 
as follows: a 2.2-liter, 156-hp. fuel- 
injected, five-cylinder engine fitted 
with a turbocharger and an inter- 
cooler, connected to a four-wheel 
drive system which distributes trac- 
tion evenly to the four corners with- 
out benefit of viscous coupling. Add- 



ed to this all-wheel drive system is a 
differential lock feature, which al- 
lows you to lock the rear and center 
differentials- As we discovered try- 
ing to climb a mountain road cov- 
ered with two inches of ice, this lock- 
ing system works like road glue. The 
differentials are locked by pulling a 
knob on the center of the console. 
When the two iigats flanking the 
knob light up, that s your indication 
that the differentials are locked. 

Unlike most two-wheelers con- 
verted to four-wheel traction, the 
Quattro doesn't penalise a low cen- 
ter of gravity by sitting any higher 
off the pavement. Incredibly it has 



the same five inches of ground clear- 
ance as the Coupe on which it i* 
based. 

On dry pavement* in the fully 
locked mode, the Quattro is trans- 
formed into a gravity -enhancement 
machine. Thanks to the low' center oT 
gravity, all- wheel -drive and the 20iV 
■60 x 15 Goodyear NCTs t the Quattro 
feels as if it's defying the laws of 
physics. Although it feels quite good 
without the lockup engaged, the car 
seems to only really come together 
when it r* engaged. Although Audi 
suggests using the lockup feature 
only on slick roads* l have a feeling 

(PfeasaMn to paga 143} 




Compact 4x4 system allows the Quattro loan a mera five Inches atjome the pavement This Differential locking knob is mounted on 
makes It etrltUy an on-pivemenl vehicle. Suspension la Independent at All lour corners, console; lights show system Is activated, 
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AUDI QUATTRO 

(Gonttnami t tom oa oe U7) 
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Too! 
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Be a LOCKSMITH 



If you enjoy filing things, you're a ‘TuhiraT 
to milw hundreds Of EXTRA DOLLARS a 
year in the fascinating business of Lock- 
smith mg. Rising crinw has rncreased de- 
mand for service a thousandfold. Yet there' i 
only one Locksmith for every 17.000 people? 
COLLECT CASH PRQfTC ALMOST AT ONCE! 
You're "in business" ready fo make $5 to 
$10 art hour a few days after you begin 
BelSaWs shortcut training. Easy. Illustrated 
lessons complete with ALL practice equip- 
ment PLUS 

• ALL TOOLS YOURS T<l KEEP 

• HEY MACHINE YOURS TO KEEP 

• EXPERT PERSONAL ASSISTANCE 

• BUSINESS-BUILDING HELP 



enable you lo gat your stare of this always- 
profitable business. Hundreds wa'va trained 
are doing it So can YOU. 

MAIL COUPON to discover hew Locksmith 
I ng con keep the extra money coming to dur- 
ing Spare time — Or in ypur own tuIMJme 
business. IdeaMor reti rernent -good |0b». too. 

BELSAW INSTITUTE, TpM Field Bldg. 

KariM* Crty. Mo, 64111 
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Learn to do-it-yourself. 
Remove and hang wallpaper. 
Prepare surfaces lor painting. 
Send $2.00 for your 32-page book. 



b.v^jr — 
7002 $ 



Souihfaridge, MAOiSSO 



NAME - 

ADDRESS 

CITY 

STATE. -2lP, 



that more than one of the 500 lucky 
people who will own a Quattro this 
year will pull the knob whenever the 
spirit of Fangio moves them. 

Amazingly, Audi claims that the 
full-time 4x4 system doesn't penal- 
ize gas mileage. According to its 
tests, there is only a three-percent 
fuel penalty at low speeds, and vir- 
tually identical mileage to the front- 
drive Coupe at high speeds. This is 
because a driven wheel has less roll- 
ing resistance than a nondriven or 
freewheeling wheel. 




Fwndftr Raw and logo OR (Soot #r* only 
Indications that this isn't fwd Coupe model. 



Freewheeling or not, the Quattro 
can cruise at elevated speeds for 
hours on end without flagging. In 
Death Valley, where we tested the 
car, we had a chance to mash the 
throttle and watch what happened. 
What happened was a calculated 
speed of around 128 mph — calculat- 
ed because, as you might know, gov- 
ernment-approved speedometers 
only register to 85 mph. At top 
speed, the Quattro does tend to get 
light in the front end. 

The Quattro shares with the Re- 
nault Fuego (see story on page SO) 
the distinction of being one of the 
only two turbo cars on the market 
with an intercooler, it does what it 
sounds like— cools the boosted air 
between the compressor of the turbo 
and the intake manifold. 
Intercooling alleviates the main 
problem with turbo engines— heat. 
Eaeessive heat causes a variety of 
problems, the worst being a tenden- 
cy to detonate. Without an intercool- 
er. the only ways of controlling det- 
onation are by feeding the engine an 
overly rich mixture of fuel to cool the 
charge, or retarding spark timing 
(equally wasteful because it reduces 
thermal efficiency and results in a 
loss of power). The intercooler lets 
you run a fairly lean mixture with- 
out fear of detonation and doesn't 
require greatly retarded timing. 

The cost for all this marvelous 
technology is about $38,000, Audi 
will only import 500 units this year, 
so if you want one, you ’ll have to 
hurry. See your local Audi dealer and 
tell him Dr. Piech sent you. W 






PM * LONG-TERM GAR TESTS 

fCcm.lnueiJ irwn page 83) 

tremoly hard, enjoying ita fine per* 
formance and lively acceleration 
with lots of heavy-footed action, 
Still p we've managed to average 21,7 
in pg. Other than the spoiler, noth! Tig 
else has fallen off or acted up in any 
way. We'U Jet you know how things 
progress. 

Toyota Celica Supra 

Since about 25 percent of all cars 
sold in this country are imports, 
we're going to keep about the same 
ratio in our long term test fleet. Our 
first import is Toyota's newest su- 
percar, the Celica Supra. 

Choosing this car was, admittedly, 
purely subjective. We liked the way 
it looked and wanted to find out if it 
had the performance, handling and 
durability to match. 

We picked up our car at Toyota's 
East Coast headquarters in West 
Caldwell* NJ., on March 3, 1982. So 
far, we’ve only put 100 or so miles on 
the car so really, there's nothing to 
report. We can tell you that, next to 
the Cam a ro/Fi rebird twins, this is 
one of the hast looking vehicles 
extant. And even going through a 
slush box (automatic transmission), 
the dual -overhead-camshaft, 2.8- 
liter engine yields sparkling perfor- 
mance and decent mileage. 

It's equipped with just about ev- 
ery available option* including air- 
conditioning, power seats* a killer of 
a stereo system* remote outside mir- 
rors* full instrumentation and digi- 
tal readouts plus the graphic speed 
display. The list price of the car is 
$15,610. although we’ve seen Supras 
discounted in the New York area for 
$12,900. 

In our next report* we’ll have more 
details on the Supra’ s performance, 
handling and fuel mileage, as well as 
how the car has held up after some 
hard driving at the hands of the PM 
staff. 

The 5.0-liter HO Mu&tang 

Whereas the Supra is sophisticat- 
ed and subtle, the Mustang is primi- 
tive and a bit brutal, It is precisely 
because of those qualities that we 
chose it for long-term testing. You 
can order it any way you want, from 
a thrifty 2.3-liter Four to the 161-hp* 
5,0-liter, high-output V8- 

The only options we chqse were 
those which enhanced performance* 
rather than creature comforts. 
Those options were theTRX suspen- 
sion package which includes Mkhe- 
lin TKX tires, alloy wheel s* stabilis- 
er bars and specific shock absorbers. 
We also added Recaro seats, and the 
four-speed manual transmission. 



Other than that, air conditioning 
and a leather- wrapped steering 
wheel are the only comfort options. 
With all of that, the retail price is 
$8*682. 

So far. we + ve put 2,362 very hard 
miles on the car and the mileage has 
been a very respectable 14.7 mpg. 
Not bad!, considering all the tire blis- 
tering bum-outa and redline runs 
through the gears at every opportu- 
nity. We*re not exactly beating on 
the Mustang, merely using it in the 
way it was built to be used. 

It has consumed precisely IVi 
quarts of oil in 2,362 miles and has 



developed only one peculiarity* 
will occasionally refuse to idle until 
it’s thoroughly warmed and at other 
times it will idle at 1,400 rpm for a 
few minutes. These anomalies disap- 
pear as quickly as they come and a 
visit to the local dealer found all sys- 
tems normal. Curious* 

Those two problems notwith- 
standing, the car has started 
promptly in the moat frigid winter 
mornings* run unfailingly strong 
and given hours of pleasure on spir- 
ited back-road missions. The one 
other problem area is the car's tail- 

f pioaso r utn jo page r SO} 



Tills Fathers Day,give ttie 
Great American Outdoors. 




SchfQde s Scrimshaw series makes an exciting and luxu- 
rious gift. Each scrimshaw handle depicts scenes from the 
Great American Outdoors. Every year, new scenes are offered* 
so each one of these unique knives is destined to become 
a collector s Item. Many different patterns are 
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happiness when powering out of a 
corner. Due to the light rear end and 
heavy front end, the instant horse* 
power conspires with the solid rear 
axle to move you sideways. To over- 
come this problem, you'll have to 
steady -throttle the car through a 
corner and get back on the gas only 
after you’ve gotten the car unwound 
and back on the straight. 

Ease of service ia something which 
Ford seems to have on its list of pri- 
orities because the engine box is one 
of the neatest and least cluttered 
we've seen in a long time, especially 
for a VS, 

Well bring you a further report on 
the Mustang when we gel more 
miles on it. 

Pontiac A 6000 

TheGM A-ears are the most signif- 
icant and, quite probably, the best 
cars the General has ever produced. 
Unfortunately, they were intro- 
duced simultaneously with the F- 
cars (Cam aro/Fi rebird} and those 
two vehicles have stolen a lot of pub- 
licity thunder from the A-tiimj. 

We've barely had a chance to turn 
a wheel on the 6000, so there isnl 
much to say in the way of mileage, 
durability or behavior in daily com- 
muting. Wo tan tell you that it is 
optioned up almost to the limit, with 
power seats and windows, automatic 
transmission, super deluxe interior, 
high dollar stereo, sport suspension 
and more. It's powered by the TBl 
Four which, so far, has yielded close 
to 20 mpg. A lot more on this car to 
come. m 



WORKSHOP MlNiCOURSE 

iConunuBC from ftoge tOOj 

thinned a bit with kerosene is per- 
fect) on the stone to float metal par- 
ticles to the surface and to keep the 
stone’s pores from dogging. Remem- 
ber that a plane iron's cutting edge 
actually should have two angles on 
it — the grinding angle and the whet- 
ting angle (see drawing). 

In practice, when using the oil- 
stone you should only be touching 
that portion of the blade necessary 
to create the whetting angle. 

Use a perfectly flat stone and keep 
the edge of the iron flat as you move 
the iron in either circular or hgure- 
eight motion. After you have whet- 
ted the 30 a angle on the edge, you 
will notice a slight wire curl on the 
flat side of the blade. This must be 
removed by making several passes 
of the plane iron, flat side down as 
shown, IK 
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It came from Down Under 




Inventions 



Tinkering and inventing! 
are more than a national 
pastime in Australia; 
there's even □ television 
show that celebrates in- 
ventors and their hard- 
ware- At the recent TechEx 
technology transfer expo- 
sitions in Lyon. France, 
and Atlanta. Australian in- 
novations were on hand in 
abundance- Here are some 
award winners. 

The Marine Thermal 
Auto-Pilot signals & helms- 
man when a vessel ap- 
proaches a current of a 
desired temperature, such 
as the critical IT to 75“ F. 
range required by the tuna 
industry; 

The device is able to 
interface with an automat- 
ic pilot to keep the boat 
within the thermal current. 



offering considerable sav- 
ings in fuel. Temperature 
probes in stainless-steel 
cases trail in the water on 
either side of the boat. The 
12- volt circuitry operates 
on a window principle - The 
operator sets a central tem- 
perature and the system 
steers toward the warmest 
probe. Developing com- 
pany is Michael Australia. 
Box B2, Desmond. New 
South Wales (N S W ,)2m 
The Mono Wind Turbine 
offers a Step Up in pumping 
power for agricultural ap- 
plications. Il couples "S” 
rotor turbines (efficient at 
low wind speeds) to a pos- 
itive displacement helical 
rotor pump through belt 
drives and a special 
clutch. The latter, a centrif- 
ugal type, engages (at 
about twice its cutout 
speed) when the turbines 
have stored energy in low 




l 
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THERMAL AUTOPILOT PANEL 
1 2 V.DLC SUPPLY 







PORT PROBE STARBOARD 

SIGNAL ,, PROSE Signac 

CONTACTS TO 
AUTOPILOT CONTROLS 



Thinned ti**rlng lyifem allows fishing vease! la lind desired 
<TLLiT»nl« according lo Water te tape rain re and play with theta. 




winds. The system slows 
under the drag ol the 
pump, then disengages 
and the cycle begins 
again. In moderate { 1 5 to 30 
mph) winds, performance 
is continuous and doesn't 
need reduction gears to 
achieve starling torque in 
tow winds. Unisearch Ltd., 
University of New South 
Wales, Box 1, Kensington. 
N.S.W. 2033, is licensing 
the technology. 

The MacLeod Rolling Di- 
aphragm Valve is based an 
a sealed case containing a 
short section of silicon rub- 
ber tubing which rolls 
around a central shall, 
sealing or opening the 
valve body. Since there is 
no sliding friction, wear is 
reduced; disassembly for 
maintenance is simple. 



The positive pressure sea) 
ol (be diaphragm makes 
the valve appropriate for a 
wide range of applica- 
tions— lrom domestic wa- 
ter taps to anesthetic gas 
control, almost anything, 
except extremely high- 
pressure or solvent fluids. 
Design St Technology Ser- 




Rolling diaphragm valve: pw- 
Itiv* seal without any Iricfloa. 




vices PtyAtd,, 225 Col- 
chester Rd., Kilsyth. Victo- 
ria 3137 is the licensor. 

The Push Cush was in- 
vented by housewife Mrs. 
Joan Stuckey It's a two- 
section plastic cushion 
with a restrictive orifice 
between sections. The user 
inflates 11 pail i ally, then 
pushes air from one side to 
the other with the feet. Air- 
plane travelers, a ft hr sties 
and others have hailed il 
as the best take-afong ther- 
apy. Push Cush Co. is at 
1J66 Burns Rd.. Tuiraitiur- 
ra. N.S.W. 2074. 



Puiii Ciuh hus been balled ns 
betl therapy (or aching leet. 
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Now rol* far da ultralight: upswing lwld streams oi ins*c1tcld» r 33-hp Gold Duitir 
coveri 40-tooi iwcrih dt GO mph- eo*i* $G,5Q0 am tit, ■& exempt lr-pm FAA licencing. 



Aviation 

Everyman's 
crop duster 

Crop-dusting airplanes come in odd 
shapes, but this maybe the strangest 
oi all — at least to insects lurking on 
the ground. Looking a bit like a giant 
bug it sell, it's a modified Goldwing 
ultralight aircraft fitted with spray- 
ers that dispense pesticides, herbi- 
cides and other crop-control chemi- 
cals. 

Dubbed the Gold Duster, it J s said 




Prcp-dri v»n atmniitc variti tit* of *pTdy 
droplet* Id central bug -killing pattern. 



tp be ideal for aerial bug spraying 
because it can hedgehop close to the 
gonnd and land in a peapatch. But 
the hpst TiftWR far frmneT5i is thrrt il 

comes as a low-cost, build-it -your- 
self kit and. under current FAA regu- 
lations, its pilot requires no license 
(though ilight instruction is a requi- 
site for an inexperienced owner). 

The Gold Duster can cover a 40- 
focf-wtde swath at up to 60 mph. dis- 
pensing up to six gallons per minute 
from each of two spray heads 
mounted on a boom under the fuse- 
lage, In each spray head, a tiny, vari- 
able-pitch propeller, spinning in the 
slipstream like a pin wheel, drives a 
rotating atomizer. Adjusting the 



blade pitch varies droplet site from 
BO to 1,000 microns. Thus, the spray 
pattern can be tailored to type of 

rtfsp, Wind nnd wfifithm rondtlinns. 

Originally designed as an ultra- 
light sports plane, I he Gold Duster 
employs a sophisticated three-axis 
control system, spoilers and an an- 
ti stall canard wing on the nose— fea- 
tures well suited to I he slow, tight 
maneuvering of crop dusting. {For 
mare on the Goldwing, see 14 , Usw 
Ultralights You Can Ruu'Jd From Kits, 
page 94. May '82,) 

It's sold in kit form lor £6,500 and 
complete for £3. QOO. An info pack is $6 
from Goidwmg Ltd., Box 1123, Jack- 
son, Calif. 95642. 




Gild*d glaiH "Stmiph+r* -r dominate* energy 1 homed 1982 World's Fair. ]u»l optntd in Knoxville, 




Attractions 

A Fair deal 



The 1982 World's Fair 
opened recently far a six- 
month stint on a 72-acre 
fairground in Knoxville, 
Tenn. Following is a run- 
down of some technology 
on display; 

Japan — Of I he 2 1 nations 
taking part, the Republic of 
Japan steals the show with 
its industrial robots. The 
world's robotics loader 
shows how the automat- 
ed manipulators perform.. 
Don't miss the unique 
dome-screen movie the- 
ater with a moving floor to 
transport viewers through 
Japan's technical history, 

Saudi Arabia— The pre- 
eminence of petroleum in 
the Middle East energy pic- 



ture has not prevented the 
Saudis from developing ah 
temativos. The exhibit fo- 
cuses on domestic uses ol 
solar energy, creating an 
authentic desert environ- 
ment. 

China — ‘The Chinese 

consistently tie past and 
present to the future, so the 
use of solar energy to pow- 
er an antiquated, 20-fool 
"dragon boat' On the Ten- 



nessee River seems in 
keeping. Making propane 
from local marsh gases is 
another energy-related 
demonstration 
Australia — The Austra- 
lian exhibition houses so- 
lar water heaters and a 
whole family ol futuristic 
windmills that irrigate ex- 
otic Eucalyptus trees and 
similar transplanted Ho- 
rn, 



United Sta tes— The most 
impressive pavilion in size 
and design is the energy- 
efficient U.S. hail, with 
42.000 square feet ol exhib- 
it space. The building's 
roof is a 5. 000 -square- loot 
solar collector. And there's 
□ 65- by 90 ■ loot 1MAX movie 
1 heater, the world's larg- 
est. which seats more than 
L200. 

The series of exhibit lev- 
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6 rms, riv vu 

We're all familiar with the mobile 
home as a way to have your house 
and take it with you, but Gary Dunne 
of Patchogus, N.Y., has a new wrin- 
kle on the idea. Dunne built his first 
floating home in 1371 for his owe 
family. Before he knew it, he was in 
the business 

At present, Dunne has completed 
over 30 homes, from the most popu-l 
lar 1,000* square- foot, two- bedroom, 
two-story unit to a 1.700 square-foot 
version with three bedrooms, two 
baths, a thiid-story penthouse and a 

cathedercl-railing living room. 

Dunne's floating house differs from 
a houseboat because il has no inter- 
nal power and must be towed to its 
dock. The homes meet ail maritime 
regulations for floating structures, as 
well as standard residential build- 
ing codes, so an owner could lift his 
home out of ihe water and set it upon 
a dry-land foundation. 

The house itself is built on a flat- 
bottom plywood and fiberglass 
barge which has a draft of only 8 
inches. The 4-fool-deep barge is 14& 
X 40 feet for the 1,000-square- foot ver- 
sion and 20 x 4D for the tbree-slory 
model. 

The hull is built of pressure- 
impregnated beams skinned with, Y*- 
inch exterior plywood which has 
been sealed with a polyester resin. 
Hot-dipped galvanized nails are 
used throughout. The whole unit is 
lused into a monolithic structure wilh 
three layers of fiberglass and polyes- 
ter resin. 

Dunne says the key to making a 
Boating house work in terms of com- 
fort is extensive insolation and seal- 



ing. He uses double-paned tempered 
gloss for the extensive glass walls 
used throughout the structure The 
ceiling is insulated to a full R-22 val- 
ue and walls and hull are covered 
with double-f oil-faced fiberglass for 
an R-li value. 

Warm air is ducted through the 
house by a propane-fined hot-air fur- 
nace. Dunne claims this isn't needed 
except in the evenings and on over- 
cast days: The large amount of south- 
facing glass serves as a passive 
healing system. If the south-facing 
windows supply loo much heat, there 
is nothing to stop an owner from turn- 
ing the house around during the hot 
months. 

Mooring is by a pile-and-ring sys- 
tem that allows the house to rise and 
fall with the tide, but prevents almost 
all rocking and surging motion. 




Builder Dunne (above) with penthouse 
model floating home. Planned luxury ver- 
•ion (below! include* an indoor pool. 




els show America s energy 
history in fabulous, eye- 
tilling detail. 

Symbolic of the 82 fair 
is the 286-foot -high Sun- 
sphere, a spectacular 24- 
corat-gold -coated, energy- 
eflicient glass globe, that 
houses a split-level reslau- 



Edilor Hot-in Nngsan 

C5ofl(nt>uKirt Shsl GaJkwr |uhft &*■. 

Harvc-y S™™ 



rani and three observation 
decks. 

The Fair is the most en- 
ergy-efficient way to see 
how the world plans to 
cope with its energy 
needs- — at $8.95 for a one- 
day admission. 

While moat at exhibit! deal 
With the future, a brewery- 

sponsored: show retreat*! a 
pre- Civil War laundry. 
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group has developed computer soft- 
ware that presents a subject with 
perceptual problems while he is 
undergoing physical stress ton a 
bicycle ergomeier* lor example). 

Some can hack It; others bomb out 
on arcade-game type maneuvers 
that they can perform easily without 
the added stress, ft's led to a system 
that identifies the "training champi- 
on^ — the guy who shoots 80 percent 
from the foul line in practice, but 
can't convert one out of two in a pres- 
sure game situation. And the rests 
are remarkably consistent; Subjects 
whose performance isn't altered by 
added physical stress occasionally 
even improve slightly; the failures 
never do. 

An outgrowth of these stress 
gomes is now used to screen Austri- 
an Air Force pilot candidates* and 
other NATO military services are 
considering it. 

Is there any hope for the 'training 
champion '? Possibly. Stress perfor- 
mance could be related to the same 
brain-current shift that regulates 
perceptual ability — biofeed- fftji 
back training may apply. 



Siud«nl» in Aualricm gtttdu school a perform ap(*. 
clal exerclu* and xntdi (alien routine! (tnseO to 
Induce bRiifi'Wavfl q^tivLty thirl aids learning. 



The brain trigger * - * 

Move over* Freud. The story from ihe 
Psychology Dept, of the University of 
Vienna these days involves sophisti- 
cated electronic measurement appa- 
ratus and on-line computer monitor- 
ing of human brain functions. With 
systems capable of measuring a d.c. 
potential change of as little as 1 
microvolt (.001 volt) within the cere- 
bral cortex of subjects performing 
perceptive treading* memorization! 
tasks* a major phenomenon has been 
confirmed: 

When there is a slight negative 
shift in d.q, potential in the cortex* a 
person's learning ability improves 
immediately by 25 percent. This lets 
a subject absorb 25 percent more 
material in a given lime* or a given 
amount of material in three-fourths 
ihe time. 

So sure are Dr. G. Guttman* 
department head* and his col- 
leagues of the advantages of learn- 
ing during cortical negativity* that 
hundreds ol Austrian schoolchildren 
now spend part ol each school day 
doing relaxant and meditative exer- 
cises (see photo) to induce this liny, 
critical negative shift in brain elec- 
tricity. 

Gu liman's group developed the 



Austrian pilot candidate a must aolv* 
a B*rl 4 t of COinpUter-generalBrf ipdlal- 
ralcdlon problem ■ {rig hi). while working 
agaioBt reslffrmo# machines. Same bomb 
oul under Ih* additional physical sire* a. 

exercises through the use of biofeed- 
back techniques: Negative d.c. po- 
tential is picked up via electrode* 
amplilied and converted to a tone 
which the subject learns la control 
through trial and error. 

- . * And 'champions' 
who shoot blanks 

In a related branch of brain-activity 
monitoring* the Vienna Psychology 
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WHAT A SMART INVESTMENT! 1 I 



28K 

PERSONAL 

COMPUTER 

Only 

$299 00 

Special Sale Price 




• For Students and Schools 

• Learn to prog rain a computer 

• Learn to operate a computer 

• For Programmers & Teachers 

• For Labs, Engineers, Elc. 

• For Small Businesses 

• For The Home Owner 

PLUG IN EXPANSION 



GREATEST BUY IN AMERICA 

It has color, sound and music with a 
powerful 6502 microprocessor (Like Ap- 
ple). 20.000 Byles ROM with a 16K 
micro sc It extended Level II Basic b jilt In, 
8,000 Bytes RAM plug in expandable 10 
32K RAM. Cursor, Real time. Full al/eeasy 
lo use 66 key professional typewriter 
keyboard. €2 keys with graphics symbols, 
4 programmable function keys. High 
resolution graphics. 512 dispiayeble 
characters, Text display Is 23 lines 22 
characters, 16 colors. Will accept Tape, 
Disk-Plug In Cartridges Has low priced 
plug in peripherals, Connects to any TV or 
monitor, includes AC adapter, RF 
modulator, Switch box. Cables and self 
teaching Instruction book all In a 
beaultful Creme Colored Console Case 
This is a powerful-full sized-extra featured 
computer for only $299.00 

WHY SUCH A LOW PRICE 

Selling on a direct to customer basis, we 
save you (he profit margin normally made 
by computer stores and distributors. We 
are willing to lake a small margin to 
develop volume to cut cur cost of opera 
Hon. 

COMPETITIVE LIST PRICES 
APPLE *1125, T. I. *525, ATARI $399.95, 
RADIO SHACK THS 80 color with only 12K 
memory eeile for *390.50. 

LOW COST PLUG IN EXPANSION 
Expansion accessories plug directly inlo 
Ihls computer, extra RAM memory, Con- 
trollers, a Cassette. A Telephone Modem 
for only *109.00, an 80 Column Primer for 
*375.00, even the 170K Disk Drive plugs In 
direct. You do not have to buy an expen- 
sive expansion interface. 

GET JOB OPPORTUNITIES NOW 
Every newspaper has several pages Ol 
want ads tor computer people. You can 
learn to operate and program s computer 
for these opportunities available to those 
who prepare for the computer revolution. 
This compuier has extended Level 11 Basic 
with floating point decimal, Integer and 
String Arrays, trig fund ions. Direct Statfr 
men i Execution, Multi-statement Lines, 
Cursor, Full screen editing, Color Com- 
mand Keys, Graphics, Scrolling, File 
Management, Upper-Lower Case, DirecE 
Memory Access, Peek and Poke and much 
more! Assembly machine language is 



available We have easy to follow self 
teaching books and programs, 

INVEST IN YOUR CHILDREN 

Educate your children while they play. 
Every kid wants to play electronic games. 
,{We have some ol the best}. The next 
natural step for their curiosity is to try 
simple programming. They can do this in 
20 minutes with our simple self teaching 
Instruction book. High schools are 
leaching computer math, science and pro- 
gramming ■ some start in gramma/ school, 
ft you provide this computer as a Teacher 
and Tutor at home, before you know it 
your child will be writing computer pro- 
grams. You can use your T.V. to EDUCATE 
not Irustraie your family and eliminate 
T.V, boredom with programs that 
challenge, stimulate and entertain the 
whole family. We have a wide variety of 
games, recreational, home finance and 
educational programs lo choose from. 
Why pay SI 40.00 to *295.00 for an elec- 
tronic game when you can buy this power 
ful computer for only *299,00, 

COMMUNICATE WITH THE WORLD 
Plug in your VlC telephone modem. Now 
you can get a world of in'ormation through 
your telephone, plus electronic mail. Just 
dial up the Information you wanl. UPI wire 
service, stock market, historical informa- 
tion by topic Irom over SO magazines, in- 
cluding New York lime*- Airline informa- 
lion, order tickets, get weather infc/ma- 
llpn anywhere in the world, restaurant and 
hotel information, thousands of 
categories are on line for you, business, 
finance, education, entertainment, games 
elc. YOU'LL BE THE TALK OF YOUR 
NEIGHBORHOOD. Our telephone modem 
price is by far I he lowest available. 

IMMEDIATE REPLACEMENT WARRANTY 

If your computer fails because of warranty 
defect within 90 days Irom date of pur- 
chase, you simply sand your computer to 
us via United Parcel Service prepaid. We 
will Immediately" send you a replace- 
ment computer al no charge via United 
Parcel Service prepaid. No one we know 
gives you this kind of warranty service. 
Most computer warranty service lakes 30 
to 90 days to handle - this fantastic 'Im- 
mediate replacement warranty' 1 is backed 
by COMMODORE COMPUTER, a MAJOR 
national brand elec ironies manufacturer 



Cf 



SPECIAL SALE PRICE *299 00 
For only $299.00 you gel the powerful 28K 
COMMODORE VlC with 20K ROM, 8K 
RAM and Extended Level II Basic. The pro- 
fessional 66 keyboard, color, sound, 
music, self teaching instruction book, AC 
adapter, RF modulator, TV switch box, 
owners manual, plus all of the other extra 
features listed. In a beaulilul Crama Col- 
ored Console Casa. 

SPECIAL SALE PRICE * 379.00 
For only $379.00 you gel I he more power- 
ful 41 K COMMODORE VIC with 20K ROM, 
21K RAM and Extended Laval II BASIC, 
plus all of lha extra features shown for the 
28K COMMODORE VIC! 



DON'T MISS THIS SALE -ORDER NOW 

rn Please send me the 28K 
1 — 1 Commodore VlC Computer for 
$299 00 

pi Please send me the 41 K 
1 — ' Commodore VIC Compuier for 
$379.00 

Q Special Data Cassette $69,00 
We ship COD. and honor Visa and 
Master Card 

Name 



Address . 
City , 



_ Zip Code _ 



State 

□ VISA p MASTERCARD □ C0 0- 

Cradit Card No. 



Expiration Dale. 



Add $10.00 for shipping, handling and In- 
surance, Illinois residents please add 
6% tax. Add $20.00 for CANADA, PUER- 
TO RICO, HAWAII orders. WE DO NO EX- 
PORT TO OTHER COUNTRIES 
Enclose Cashiers Check. Money Order or 
Personal Check, Allow u days tor 
delivery (21 days for Personal Check 
orders,) 2 to 7 days lor phone orders, 
Canada orders must be in U.&. dollars. 



we are . n/ , 

commodore VIC 
experts!! 



ENTERPRIZES (FACTORY-DIRECT) 

BOX 550, BARRINGTON, ILLINOIS 60010 
Phone 312/362-5244 to order 
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high-level bass with minimal distor- 
tion, It can be mounted in any mid- 
sized enclosed space: trunk, foot we II 
or even rear side panel, with its con- 
trol unit up front within easy reach. 
We dropped one into place behind the 
seats in the 45QSL with about two 
hours' work. The differences in deep- 
bass solidity and "oomph" were ob- 
vious as soon as we cranked it Up. 

At the other end of the musical 
spectrum, a pair of add-on treble 
units were the key to better high- 
end definition and a more convinc- 
ing stereo "image." The idea here 
was to put the two treble units up as 
high as possible in. the vehicle inte- 
rior, so that their output blended 
with and augmented the treble re- 
sponse of the main speakers. 

W r e mounted a pair of Philips 8320 
Tune Up Tweeters {$70.95 per pair} 
forward in the doors. These speakers 
consist of 1-inch dome drivers in a 
sleek, high-tech case with a built-in 
thumb-wheel level Control. In place, 
their Eurostyled appearance looked 
just right, and the source of sound 
had moved upward and acquired a 
new sharpness— the music now 
geemed to come from a broad area 
somewhere on the hood. (All door- 
hnounted speakers, by the way, 
should be located as far forward as 
possible to minimize the impact of 
the slamming doors.) 

Another deficiency of the car’s 
original sound system had been a 
lack of power— the Alpine has only 4 
watts per channel built into its chas- 
sis, (The manufacturer expected 
most purchasers to use the cassette 
deck in conjunction with a separate 
power amplifier,) The owner of the 
Mercedes had opted to use it without 
external amplification* Our interest 
in setting up the system for wider 
range sound, though, made a sepa- 
rate poiver amplifier a necessity. 

Power to burn 

Though only a single, two-channel 
power amplifier ur&s needed. PM fit- 
ted two power amps (shown in the 
photos on page 31) to illustrate the 
two basic installation options avail- 
able, As one approach, we mounted 
an Alpine 3002 50-watt-per-channel 
amp in the trunk, fastening it to an 
inner side panel and routing the 
speaker and power cables back 
through the rear panel to the pas- 
senger compartment. 

As an alternative approach — 
which might be used in a hatchback, 
a station wagon or a subcompact 
ear — we installed a low- -profile. 50- 
watt -per-thanne I ADS Power Plate 
100 amplifier ($320) under the driv- 
er’s seat, routing its wiring beneath 
the floor carpeting to the dash. Both 
of these locations provide the mod- 



SUPERCHARGE YOUR CAR STEREO 

(Coflitnued i/wi page 80f 

balanced, with superb radio recep- 
tion* but it had definite sonic limita- 
tions. Here's how we improved it. 

We began by extending the fre- 
quency range of the system with 
additional speakers. Most original- 
equipment car speakers and medi- 
um-priced aftermarket units have 
acceptable response and power-han- 
dling capability in the middle 
ranges; it'* in the deep bass and 
highest treble that their perfor- 
mance is lacking- 



To remedy this, we followed the 
same approach as designers of large 
home speaker systems? We u&ed spe- 
cialized speaker drivers that handle 
the extremes of the music spectrum. 
At the bass end. we added an Altec 
SW-1 subwoofer system ($239.95). 
which is a G x 9 driver with its own 
built-in amplifier and associated 
dash-mount control box. 

The SW-l is designed to reproduce 
the range from 20 to 200 Hz, using 
what engineers call a "long-throw-" 
cone design— a cone capable of mov- 
ing long distances in and out. there- 
by moving enough air to pump out 



CANA MOTOR OIL ACTUALLY HELP 
YOUR CAR LAST YEARS LONGER? 



When you buy motor oil. you can’t see it in the can, When you put it 
in your crankcase, you can't watch it work. So how do you know how 
good it really is? 

At Quaker State, we put it in writing. W r e back up our quality with a 
lifetime giiarantee. Vve guarantee every new- car engine against oil- 
nelated failure for as long as you own your car and use Quaker State* To 
obtain coverage and for details* write Quaker State, Warranty Depart- 
ment, Oil City; PA. 16301 

And you don't have to buy a new car to benefit from Quaker State 
quality. When you put Quaker State in your car— old or new— you’re 
putting in Americas quality motor oil. Made only from Pennsylvania 
Grade Crude Oil. 

smrurtMTHE road with Quaker state 
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est amount of air circulation needed 
to keep the two amplifier* 1 operating 
temperatures within bound*. 

Particularly with the convertible 
top downs the G watts pel channel 
from the front-end unit had been 
adequate for little more than fresh- 
air background music. The added 
power from the external amplifiers 
made it possible to Listen at concert- 
hall volumes and added a sense of 
unstrained, sonic openness. 

In the third phase of our upgrad- 
ing, we expanded the system's con- 
trol flexibility— its capacity to be 
adjusted for proper balance on dif- 
ferent types of music. This was 
accomplished by adding an Alpine 
SOI l equalizer to the system, mount- 
ing it within the driver's reach in the 
left-hand aide of the glovebox. An 
equalizer is a sort of expanded tone 
control (see (let Cuntamized Bound 
With An Equalizer, page 110, Apr. 
’B2). It allows the user to boost or cut 
the system's tonal response more 
precisely than conventional bass 
and treble controls do. 

By dividing the musical spectrum 
into many separate hands, each 
adjustable with a slider control, an 
equalizer can be used to balance the 
deep bass with the mid-bass, the low- 
er mid-range and so on, up through 
the extreme treble, 

The Alpine equalizer has five 
band* per channel, plus illuminated 
level meters, and an array of second- 
ary controls to be used with rear 
speakers (which our two-seater 
project car didn't have). 

You can use a car-stereo equalizer 
two ways; either as a one-time "hx" 
for your vehicle's acoustical short- 
comings, or as a superflexible tone 
control for the persnickety music lis- 
tener, In our case, we spent an hour 
or so adjusting the slider positions, 
while listening to a variety of musi- 
cal formats. After that we found 
that the controls needed little addi- 
tional fiddling. 

We had noticed a lower mid-range 
hollowness and a bit of mid-treble 
“sizzle.” We were able to rectify both 
conditions with a few adjustments, 
further smoothing the sound of 
what was becoming a first-rate 
sound system, 

FI m tuning 

A couple of additional details 
rounded out the iSOSL's sound 
equipment. To play back the ultra- 
wide dynamic range, dhx-en coded 
cassette tapes the car’s owner had 
made on his dbx-equipped home cas- 
sette deck, we added an automotive 
dbx Model 22 decoder to the array of 
“black boxes 1 ' in the glove compart- 
ment. We used it in lieu of the Dolby 
noise-reduction system built into 



the Alpine unit, but only on cas 
settes encoded in the dbx format, called Interlink, for low-level sig- 
We also replaced the stock Mer- rials. Both are more weather-resis- 
cedes antenna — which mounts on tant and freer of stray electrical 
the right rear quarter — with on gremlins like excess capacitance 
extremely sensitive Hirsehmann and inductance than conventional 
6900 U electronic antenna. It incor- wiring. We crimped the speaker cor- 
porate* signal -boosting circuitry nections to spade lugs at each end 
built into its cast housing and has a and covered all wiring splices with 
whip length of only IK inches, heat-shrink tubing. 

And to connect all of the elements. The final result lived up to our 
we used two types of premium low- expectations. The upgraded ays- 
resistahee Monster Cables (that's tem’a sound had an effortless, spa- 
the company's name, honest) — a cious quality, along with all of the 
heavy-duty, double-jacketed speak- volume and flexibility that an audio- 
er cable that goes by the name Hot- phile demands, W 



wires, and a thick shielded wi 







X~ACTO 

MO 11 FI ME 
POIHT BUPF 

:^FE^ 'J^UJ 5 Eii 



X-ACTQ 



The diHoteoce between a dull XActo Blade 
and a js&mp one ocrot b* wen, Ufcttl lit snow* 
UP m TOW work But P»fore that happen*, take 
a minute to take the X-Acto test 



THE X-ACro TEST: 



1. Put the magazine down, faceup- 2. Put 

your X-Acto Blade on the dotted line and 
cut along thfl border 3. Remove this ad. 
4» Lfyaux blade didn't cut through three or 
mote pages, replace 11 U it did, replace 
the magazine. 

Torn X-Acto Blade is designed to make the 
cleanest cut under the least pleasure When 
it takes work to make It work, change the 
blade. And remember: Kbur X-Acto Knife 
is indispeoslble. But 
yum X-Acto Blade la can- 
1 4'J F* I veniently disposable 
I HCSJuSkQH 1 InavanelyathLacLe 

I end packa gt* stt&b 

■Stjfl I wherever X-Acto Products 
I are sold 



Put new life -- 
In your X-Acto Knife . 
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Protect 

your 

mileage 



Nothing can spoil your engine's 
performance faster than a balky 
carburetor. 

A piece of grit or rust no larger 
than a pinpoint can keep needle 
valves and metering rods from 
seating properly, wasting fuel 
and spoiling performance. 

The best way to stop trouble is 
in the fuel line, before it reaches 
the carburetor. 




Clear body lets you check Fine* performance 



The ProFuel filter has a grit- 
grabbing element that nabs dirt 
down to forty microns, protect- 
ing vital carburetor parts be- 
yond the original equipment 
specifications. 

And with ProFue! you change 
only the element, not the whole 
filter. It's quick and economical. 

The ProFuel body is dear, so 




Replace ortly me etefnem, mot Tne whole tiller 



that you can check the condi- 
tion of the fuel and the filter. 

The finish is hard chrome that 
reflects heat and resists rust. 

ProFuel is a product of CR 
Industries, Elgin, IL 60120 
Easily installed, it's available 
in auto stores in your area. 



PM OWNERS REPORT: MUSTANG 

tCamved Itaffluao* m 

sion dropping down into low i-angt*." 

And a North Carolina analyst 
wasn't alone when she observed. "1 f 
1 bad it to do over, Td upgrade my 
current four-cylinder Mustang to a 
Sin. 1 miss the performance of a 
more powerful engine." 

In the area of quality and work- 
manship, nearly half our respcm- 
dents said “good." but fewer than 
one-quarter grave Ford workman- 
ship an unqualified "excellent" rat- 
ing. That's the reverse of the marks 
given the 1981 Ford Escort. EXP 
and the '92 Continental, 

A Texas aircraft mechanic stated, 
"Body metal is so thin that if you're 
not careful , you can dent the car just 
by leaning on it." A Kentucky pro- 
grammer noted, "The bottom edges 
of the doors had no paint on them at 
all!” 

And a New Hampshire secretary’ 
“My Mustang has many body leaks. 
I ni disappointed in the workman- 
i ship of a car that is so costly. I've 
brought it back to the dealer 10 
times in 1+600 miles and the trans- 
mission still isn’t shifting right, I 
feel Ford should take this tar back 
and start over! " 

However, In fairness, we did hear 
an impressive number of comments 
from owners whe felt good about 
quality and workmanship. For ex- 
ample. an Ohio hostess: “lt‘s cer- 
tainly a solidly built car, 1 rear-end- 
ed another vehicle at a red light and 
the front bumper and hood of my 
Mustang came out without a 
scratch. I hit the other ear pretty 
hard, too.” 

An Illinois airline pilot: “I think 
Ford quality has improved greatly 
in recent times.” And a Texas auto 
parts counterman: "My Mustang la 
so airtight that 'even with the T-top, 
I have to slam the door to shut it 
against the air pressure inside.” 

When we asked owners for sug- 
gested changes, several said they'd 
appreciate higher fuel mileage, bet- 




Recaro teal option glvec support lo enjoy 
handling Of optional TFtX suspension. 



tor workmanship and a lower price 
tag. Other recommendations includ- 
ed the following: 

From a Michigan insurance man- 
ager, ”1 wish they'd change the 
horn. Pushing inward on the turn 
lever ia a lousy way to honk, even 
after you get Used to it.' 1 

A Minnesota machine operator: ”1 
suggest that Ford expand the size of 
the glove compartment. Nothing fits 
in it. The trunk doesn't hold much 
either — too shallow. 1 ' 

"More legroom in the rear seat,” 
suggested a Wisconsin student. And 
from an Ohio accountant: "Give us 
some work space under the hood, 
Adding oil to the six-cylinder engine 
amounts to a mayor operation,” 

General comfort received high 
praise for the front seats and. con- 
sidering the natu re of the car, fairly 
high marks for the rear seat, too. A 
Michigan salesman noted that, “I'm 
6-2, and even when I'm driving with 
the seat shoved all the way back, 
passengers tell me there's plenty of 
room in the rear." But a North Car- 
olina systems analyst countered 
with, "When my rear passengers get 
their knees out of their mouths t 1 T I1 
ask them how they like it back 
there." 

A Tennessee student: ' Good driv- 



Wild Horses To Go 

T ry lo imagine the automotive equiv- 
alent of Genghis Khan pillaging a 
delenseless village and you'll have 
some idea of what me 5 0-liter HO Mus- 
tang Is all about Its loud and arrogant 
and it will suck ihe hubcaps off anything 
(hat daies iq challenge it. 

Granted, \i doesnl have the sensuous 
curves of the new Camaras, the techni- 
cal sophistication of a Porsche or the 
exclusivity of an exotic. But the fact that 
you can buy the 1 61 -hp, 5,0- liter for 
£6,682 more than makes up for any del- 



idt. At Thai price, if has lo be one of the 
best go-tasr bargains on the market. For 
that low entry fee. you’ll have a vehicle 
that scatters lesser cars before it like a 
stiff wind through a pile of leaves. 

There is room for improvement, how- 
ever The wood-grained dash looks oui 
of place in such a muscular car. ihe 
sieehng effort is loo light and the clulch 
pedal effort is too high. Bui the fact that 
you can wipe the smile off the faces ol 
Porsche owners makes those compro- 
mises seem minor indeed — T.A, 
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ing comfort, smooth ride for such a 
short wheelbaae/' A New York fac- 
tory worker: '*1 enjoy my AM/FM 
cassette deck The sound is beauti- 
ful. Interior feds nice and comfort- 
able. and 1 enjoy my Mustang's ride 
and the way it handles." 

Only about one-third of our re- 
spondents had experienced mechan- 
ical problems, and among those, 
dealer service came in for general 



praise, The most common malfunc- 
tions involved the Mustang's electri- 
cal and fuel -intake systems. 

In all, then, the Mustang consen- 
sus has to be one of owner pleasure 
and satisfaction. And while only 
about 76 percent say they'll buy 
another Mustang next time, moat 
hasten to add that, with growing 
families, a pony ear might not be 
practical for their next purchase. 



The person who summed it all up T 
however, was a teacher from Utah, 
who wrote, “I love my Mustang! The 
luxury and comfort, the smooth ride, 
handling on curves and slippery 
roads, the appearance, detail work, 
service— all these add up to great 
satisfaction, Besides, the car is fun 
to drive. 1 get a lot of compliments 
and I come from a long line of Ford 
owners. I'm totally satisfied " Iff 




FINDING THE RIGHT ADHESIVE 
SHOULDN’T MAKE YDU COME UNGLUED. 





Sometimes hunting for 
the right adhesive is 
enough to make a grown 
man cry, 

So, Devcon has come 
up with the self-service 
Adhesives Stored It 
makes finding the right 
adhesive easy. 

The Adhesives Store 
has a complete selection 
of Devcon products. 

Everything from our 
new Un-Red '* 5-Min- 
me” Epoxy Puny to 
general household 
cement, You’ve got it all 
right at your fingertips. And to make knowing 
ivhal yon need easy, the Adhesives Store comes 
with a simple-to-read application chart. 

The Adhesives Store, 

It’s at your nearby hard- IjpU^iyl 
ware or home center store. MvVvU 1 ■ 



WeVe taken the guesswork out of adhesives. 
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DIRECT FROM 
ULS. OPTICS 

QUALITY SUNGLASSES 
AT FACTORY PRICES 



E*ch pair foatursi Impact rvaivtort 
knsei m Handcrafted * Polished glau 
Ishhi * Hardened metal frame* * 

No nan-Kn» guarantee, 

FREE— limited time only -deluxe velour 
lined erase with each pail of glasses 
ordered {a $ 3 .QQ value). Cted.it cards 
accepted Deader inquiries invited. 
NOTICE; Don't be fooled by cheap 
laaaes are made 
Optica*. To make 

aura you get the beet, order now and d 
not Completely satisfied return for 
refund within 30 d*yt- 



imnatinna. Them gl 
exclusively for U.S, 




Only 

£7.95 



W®r)4 Purifrui Pil^'i QliiWi 
TWt* pnciiciMi flight fliHii ire now 
tutuUtiLo Id Iht public lor duLt 17.95 If you 

DDuld buf [farm rj w»fi#n«. lh*r'd jii^fcsii'b'j 

™i imu bwt S3GG0 "20P in gold 

at iilr*( lntP* ft, J2DM *f|u* *wOj |T95 
Two pou i lor lit CO 




AtmIdi Ttudnv FhgM CIllMl 

FSuibie cubic limjiht flMA grJrl N*nnj 
*i ilr ft i »00 m*W owd r IMS 
1 purr Fdj IJBOCi 




PTDdfl«LoniiJ Drivuif & Shoaling C1 #bM» 
WhJo angle imlrtt 1*n* fcnghiafli mubihiv 
* SOD gold Isa mo only A S 35-00 **!u* gnijr 
SU« .2 pro IdiUB .00 



To OtdOt i*Ml (hick DJ BEHWT OtdBJ tD U S OnrilCV. 
&.pl 6li>VO lu I4HM. ftihfri*. C-o.p- SOS!* 

— ■ • » LI I tn ti id ■ And. E i p dil* 

GOLD 1 SILVEP I FfUCt 



QUaMTTTT I MWIEI ' 
<VP 



Add Po*i*g*. Hondhi 
I E 06 per 0*11 



Ciodil [in) nrpoES nuy cal] I -904-232 tjj'Oj 



Vm # H«I*I Ouig* * 



FREE cote wMh each pair. 



COMPUTERS BRING CARS TO LIFE 

fCtyictfimrer from anua ts\ 

u fact u ring a steel body from a video 
framework. 

"We're always Investigating new 
areas with the computer," Don Par- 
ker told us as we were being shown 
around CM 'a Fisher Body Div. "With 
it, we can find inherently weak 
areas. Or we can see areas that may 
not do as much work as other 
areas— and use mass reduction 
there." 

Put to the test 

We watched as a doorpost was put 
through something called finite re- 
gression analysis, The video display 
zoomed in until only a portion of the 
doorpost, loss than a few inches of it, 
filled the screen. Then, the computer 
displayed a network of triangles all 
along the magnified part, 

The woman working the console 
took control of that doorpost's desti- 
ny as she entered several variables 
vis keyboard and hght pen to simu- 
late lateral stress on that doorpost. 
Within each triangular area, she 
questioned the computer for a de- 
tailed printout of the stresses and 
how they affected the stability of the 
"metal." 

We watched spellbound. Had De- 
troit forgotten how to make a door- 
post? What was all the fuss about? 

The idea was mass reduction. Less 
mass means better fuel economy. By 
using the computer, designers can 
find out just how much metal to 
shove away from the finished ver- 
sion so that it wou ld still support the 
roof, yet have the least possible 
mass. Almost anyone could figure 
out thnt a thick doorpost will sup- 
porta roof. But how slender can that 
post become and still hold a roof 
above your head? Finite regression 
analysis can tell you. 

The computer helped to shave 
away a little here and a little there — 
a biL off the top. a slice off the side* 

Finally, a computer is usuti to 
design the dies from which the actu- 
al parts of the car's body wilt be cast. 
From clay, through video, to the 
blasting furnaces of a steel mill, the 
typical design project takes four 
years. 

There are even more applications 
of the computer just over the auto- 
motive horizon. 

At Ford, we watched a video driv- 
ing simulator, Seated at the console, 
the operator could "drive" a car 
through a number of different road 
conditions. With just a touch of the 
keyboard, he could drive an entirely 
different car* or adjust such things 
as spring rates, shock-absorber re- 
bound and roll steel. When the drive 



felt good, then a prototype car could 
be built for road testing. 

But while most of today's comput- 
er applications involve structural 
metal design* engineers are also get- 
ting ready to design the functioning 
parts of automotive machinery' on 
computer. Instead of ghostly* wire- 
frame images of cars on screen, 
there are ahead y computer pro- 
grams that can display exact three- 
dimensional representations of ev- 
erything from hubcaps to cam- 
shafts. 

Dr, J.W. Boyse, of GM's i p esearch 
labs, explained how the new CM-Sol- 
id computer program works. 

A collection of "primitive" shapes 
is stored in the computer's memory 
banks. These simple, ft-D shapes 
may be combined into any number of 
very complex shapes. 

Suppose, for example, you want to 
"drill" a few holes into a flat plate of 
“steer on the screen, What you do is 
to '‘subtract" cylinders whose diani- 




Onoe yo-u va defined & three-dimenatonal 
shape , Its easy to design a shape I ha I li 
■ fits into," The GM-Soild program labovel 
designs matching machined surfaces. 

eters match those of the holes from 
the plate. Presto. The holes arc 
drilled. 

We saw a camshaft model that was 
as accurate and detailed as a photo 
of an actual part. But the camshaft 
had yet to be manufactured and 
existed only in the computer. Ford 
uses a similar system to analyze 
stress. 

Alt ever-increasing amount of de- 
sign work will be accomplished by 
these computers* Even more exact 
tests and procedures will be devel- 
oped, But no matter how important 
the computer becomes, human inge- 
nuity and appreciation of beauty 
and utility will bo the driving 
force. 

Yesterday's car designers sat in 
dim classrooms, doodling futuristic 
autos in their notebooks as the pro- 
fessors droned on. Tom sir row's de- 
signers may be doodling, too — and 
dreaming of a keyboard to call their 
own, W 
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Electronic Water Injection. . The 

Only Accurate Way To Suppress Knock & 
Ping. NNM-JECTION by Edeibrock! 




□ccuonks allows water inject Eon on a gtadttUihg 
basts as needed; mechanical units do not. 

You set the system electronically for 
6-. or ^-cylinder engines specifically: 
mechanical units do not, 

Gonctol module signals variable speed 
pump to make split second water flow 
changes: mechanical units do not' 

Fine tuning adjustments allow 
tailoring of system to specific vehicle _ 
use, road, wearherand fuel conditions. 



Components sense positive pressure (boost) as well as 
depression (vacuum), making Vara-Jenbn applicable 
to turbochargers: mechanical units are not, 



100% solid state control box 
eliminates need for additional 
metering valves, oil and 

vacuum switches found on 
mechanical systems. 



Reliable, solid state electronics allows essential functions impossible to achieve with 
any mechanical water injection system- As vehicle and application nry, so do the 
amount and riming of water required to control detonation. Vara-Jection assures 
broad adjustment capability through a combination of fine tuning and nozzle 
selection. Synchronize water delivery to match your 
specific engine's needs through the accuracy of 
Varajection electronics, 

Receivt' j free 4-page brochure by writing 411 Coro/ 

CmU> Dept. PM682, Ei St gun do, CA 90241. 




MasterShop... 




cast iron tables 
make the 
difference! 



Mi&tifShop miBium up 1 q me 

iQuonesi ^o{Hlwuhin0 prfljsei 
Ike accuracy of cast Iron 
tables, hue Ihose used In ift- 
SUStry—lc O'uf you rSSuUS you 
can be proud of every fame' 

A complBli horn* in on* 

eaay Iq. Handle uni l ^yips yOv TO 
tacKH Afmoil any job- Converts m 
MCQftCfS Id a p&wsrtul 1CT [able 
raw. T2 ' dhsc rander 16V> ' drill 
press. 34' iarbi and rionidniae 
drilling machine — powered dy a 
heavy duty IB (mp ban bearing 
rt*[or A vanatl* speed range 
from 900 to 3400 ftPM § allots the 
precise spaed saleci ion necessary 
ftK an. y operilion 
Hi ha your own Pumllure, remodel 
a room— build any project large er 
email. Vou Pan do H MS-fy and 
prolessiorialiy and save mousy 
IPO 1 Even bagrnnera Tina 
I hem selves quietly 
teauuiui resuifs oo avsry protecT. 



FOR INFORMATION 
CALL TOLL FREE 
1 - 000 - 543-5620 

In Ohio Call (SI 3) 666- 5300 

PtcMsge UaH to; 
HilterBhop Multi Tool D hie Ion ■ AB CA, IrtC. Oepl. 0206 
3720 Benner Hd., HI am la burg, Ohio 43342 



WisterShop i« flfrprdabre— Mdrg 
value, quality end accuracy tor 
subSIOntrally tes s money 1 Han 
giber home workshop systems, 



NAME 

AEHJRESS, 



Send lor Irtt inlPrmitirwi Dr tall 
1bd4y and learn why more and 
mrwa people are turning iq Master 
Shop iq ealiefy l heir noma 
wQrkeripp needs 



cmf. 



L 



STATE. 



-ZIP. 
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MO-FUEL BOATING 

fCofttflueifl rnpm &aoe 93i 

folds away, and there are bunks for 
seven. At about $1,000 a foot, it’s no 
more than big yachts of years ago. 
Meanwhile, Supercats of 16. 17 
and 20 feet, have been cleaning up at 
catamaran regattas. They are built 
by Boston Whaler Multibulls. at Riv- 
iera Beach, Pi a., with computer- 
influenced elliptical hulls. Prices are 
$4,190, $5,670 and $9,960 f.o b. 

New $995 Free sail board -sailers 
have been announced by O'Brien; 




Assorted color combinations for hulls and 
sails are new for popular Homar Phantoms. 




Twin Inflated tubes are said to aid the sta- 
bility of the British Twlnsurfer sailboard. 




The Mew Hon Ark M-1 14-looter has lockers 
for oars and outboard If tbs wind falls. 



and Kona, in Oak Hill* Fla., has a 
$1,995 catamaran sailboard, Twin- 
aurfer is a British inflatable surf- 
board. Homar Boats, Edison, NJ., 
has three new Phantom models for 
u nder $ 1 ,400. Mon Ark is in t rod ucin g 
a $2,915 row-power- sailboat- W 
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THE HOT BLAST FROM FRANCE 

fConji^uag ftp™ gage 9 QJ 

many early turbo c ars, isn't evident 
in the Fuego. Boost comes on 
smoothly at 2,500 rpm and stays 
steady all the way up to red line. 
Mercifully, the engine isn't saddled 
with a rev limiter or any of that non- 
sense, but has a genuine waste gate 
to blow off excess boost. The turbo 
itself is a Garrett T3 unit. 

Both engines provide lively per- 
formance. though the turbocharged 
version is, understandably, a lot 
more fun to drive and yields respect- 
able mileage, even at very high 
speeds. 

There was indication from Re- 
nault that a two-liter turbocharged 
version of that engine might eventu- 
ally be introduced in the United 
States, If that does come to pass, 
those extra 400 cc might very well 
propel the Fuego into a eupercar. 
The Turbo will be available only 
with the five-speed manual trans- 
mission. The shiftless will rightfully 
be limited to the normally aspirated 
version, 

Traditionally good ride 

The French have always been able 
to dial in a good ride and the Fuego 
doesn't break this tradition. The 
ride quality is firm, yet supple, and 
fords road irregularities without 
drama. 

However, these were European 
roads, mind you. The car has yet to 
be tested in the ultimate trial by 
crater— New York City streets. 

The Fuego styling is something no 
one will be lukewarm about. Com- 
ments from knowledgeable observ- 
ers ranged from ‘'stunning 1 ' to "the 
hunchback of Malmaison." [ liked it 
a lot in European trim, and, with 
some reservation, like it in its Amer- 
ican version, as well. At any rate, it's 
a refreshing change from the Japa- 
nese folded -paper school of design 
and the quickly vanishing American 
chiseled -shoebox approach. 

As a strictly technical exercise in 
packaging, the Fuego is an unquali- 
fied success. Even though its wheel- 
base is a mere 2 inches longer than 
the R5 (96 vs. 34). Renault has man- 
aged to carve out a huge amount of 
interior space. 

The one reservation J have in the 
American version is the chromed 
headlight “buckets." By law. manu- 
facturers are not allowed to use 
flush headlight covers as they do in 
Europe, a dumb law if ever there 
was one. But to go with chrome for 
the bezels is making a bad situation 
worse* My humble suggestion would 
be to make them black. 

The question that needs to be 



asked now is "Can the Fuego find 
fame and fortune in the United 
States?" 

Judging by how it ran in the high- 
speed European environment, it’s 
somewhat overqualified for the gen- 
erally less demanding American 
driver, 

But car enthusiasts should love It* 
And the price is certainly attractive: 
88,400 for the unblown version and 
$10,700 for the Turbo version. With 
those good things going for it. the 
Fuego, which is new in AMC show- 
rooms, certainly seems to be des- 
tined for success. W 



SPECIFICATIONS— RENAULT FUEGO 
Engirw Standard 7 urbc 

Ch^piacemeni i 6 liters 

Bor? 79 mm 

Strode B-i mm 

GamprRSjan ratio 6.5: l .$.0:1 

Maximum tioraapowor (§ 5.500 rpm 0 1 51 *0? 
Maximum tongue [ft -Itj 2.&OQ rpmf Gfi 29-1 2D 

FueL air suppi* Bosch L-jeironic Iwl intection 
Maxamum boost NA '9 6 p.M 

Dimensions 

Whewbiw 96.1 *i 

Overall length 176 8 In 

Me^PH SQ-5 in. 

Tread— iront rear 56.4-530 

Overall width 66 6 in 

Fuel capacity i*6 gai 

Luggage capacity (bach seat up! 11.76 Cu ft 
Tlrfl sue— brae mwtel 1 65 70 J* 1 3 

Curb weighi— bast mode* 3.379 lbs 



WATER FROM YOUR OWN BACKYARD WELL! 



Oprh'Ao, Alabana- What can you 
buy for a nickel and still get some 
change back? 500 gallons of water, 
that's whiiLl As a matter of fact, the 
electricity to pump 600 gallons from 
your own backyard well costa only 
3 or 4 cental 

With this reliable, convenient source 
of water you can supply your homo, 
your garden, and with a water wall 
heat pump you can even heat and cool 
your home for a fraction of the coat of 
Conventional systems! 

In the past, the cost of drilling n well 
made it uneconomical for anyone who 

could hook on to city water mains. 
However, as city water becomes much 
more expensive, backyard wells have 
become more and mare papular. To 
hold the cost af drilling « well to tfl af- 
fordable level, ah easy-to-uae low-cost 
machine has been developed far the 
homeowner who wants to drill his 
own. Called the HYDRA-DRILL, it is 
already in use around the world, end 
an estimated 60,000 HYDRA DRILL 
walla have been drilled to dote, 

The HYDRA DRILL un drill lo 
depths of 200 feet, which puts you 
within roach of moat of the good 
fresh ground water in the world. The 
typical HYDRA-DRILL well can pro- 
duce over 4,000 gallons of water each 
day— just compare that with the 
awmga U.S. famJy consumption of 
600 gallons of water per day ! 

The HYDRA-DRILL is remarkably 
simple to operau. It Is completely 
portable, and tan be operated 
anywhere, .even in place# a truck- 
mounted drilling rig can't gat. Yet It 
can drill most any thing the big, truck- 
mounted rigs can drill, and drilling 
speeds range up to 40 feet per hour. 

FOR FREE INFORMATION about 
the HYDRA-DRILL and how you can 
drill your own water well, send your 
name and address to: DeepRoek 




Mfg„ 4fl! Anderson Road, Opelika, 
Alabama 36003. Better yet— call our 
toll-free cumber, 

| VISITORS WELCOME! | 
CALL TOLL-FREE 
1 * 800-821 2280 



Aik far Exl. 462 

- C$lf anytime including Sundays 
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Motorize your bike. 
Get over 200 mpg! 



■ Secret spy plane that watches 
the world's hot spots: Sioiy of 
the highest ffy/ng airplane by 
the builder. 

m New motorcycles that give 
blinding performance. 

m Test of the world's biggest out- 
board. 

m All about building traditional 
stone fences. 



j.ni it* n-adi-r of ■ 

untbtuV fulfill™! 

rtvr -»!IHV>V«». II I h 
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nrlff ru m-jKl. h# rvni ivrd *1 icEPt «*hl VPfkl pTM' 
ID mjuiIt rLLrtlnivuil -»nir» 
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N E W TEFLON * Wet L ubncant s u pe nor lubr ication and ru st protection tor 
expensive tools, (ire arms, sports equipment- even motors and garden toots 
NEW TEFLON Dry Lubricant ctean. non -staining lubricatior tor cameras, tine 
furniture, antiques musical instruments -even windows doors and Rippers 
Keep 'em handy in home-, auto boat and shop ,*mT\ niiiiV 
♦Teflon 15 5 lraUem0P4ic4Oijftini Mj U H U M JS 
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Forget expensive mopedsl 



• 2-HPor 1,3-HP/Up 10 45 MPH 

• Fils mast bikes 

• Fast, reliable — fur 

• Allows free pedaling 

• Installs easily 

• Satisfaction V 

guaranteed 
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Your fir^ji copy win Sw on its way lo you m six eo 
Swerve w«e(t$ Water, for cjl 

A pubfcaritxi of the Hearei Corporation 

CtlW^ cm»m wbpKt 10 publilUrs 
(«Kve unco apply m V 5 & Pnswiwiftjeiinly, Canada 
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5jsi* ■« *£s* cafe' Tg - > 

FULLY ACCREDITED 

N<w % ri(u can nci Hir*J u( if+mnncf nifrairi 
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CHANGING ADDRESS? 



(T yoo'r* planning co mprt , ptgase lei us know ai 
least e!0frit w*eks betare changing vour address 
Aieacft curra^ii address lab*! and fill in your nam# 
atyl your new aridfase Tnie will serve to irsHt# 
pnompt aervjw on ytXJf SUbsenpbon 
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How Havoline Supreme can help you 
get the most out of your car. 



Proven protection up front. Backed by improved mileage. 





Whether you change your 
own oil or someone else does, 
there are some important 
tilings you should know 
about Havoline Supreme. 

First of all, Havoline 
Supreme has aTexaco- 
deveioped, balanced 
additive system with a 
built-in, special friction fighter. 

And its multigrade rating 
offers the convenienceof all- 
year-round, wide-temperature 
range protection. 

Havoline 
gives you proven 
protection. 

The final test of a motor oil 
comes under actual driving 
conditions. Havoline Supreme 
has proven it delivers die 
kind of protection needed in 



tough, high-speed state trooper 
cars and severe stop-and-go 
driving in New York 
Gtytaxte. 

Havoline 
helps save 
gasoline. 

Fuel economy tests 
proved it. Compared to a con- 
ventional motor oil, Havoline 



Listen to 
1 cm expert. 

driver Tom 
Sneva calls 

Havoline Supreme a “very' 
sophisticated oil, ..one that a 
prudent ear owner should 
use on a regular 
schedule." 

Shouldn't 
vou? 



Supreme, with its special friction 
fighting additive, helps save 
gasoline, 

Havoline is 
diesel tested. 

If you own a diesel, we 
have good news, Havoline 
IGW-30 has theAPI-SF/CC 
tiiig required by most 
mgines like yours. And i 
been proven in punishing 
diesel-powered taxis. 



its 



TEXACO 



tbu can bust yom cm 
tnftia producbs wtth thfl Star 









It’s a whole new idea in power 
tools from Shopcraft* All the pre- 
cision of stationary tools. For a 
whole lot less. 

in fact. Shppcratt BenchTop 
Tool prices start where quality 
portables leave off. So you get j| 
a lot more capability for just 



a litite more money, 

Shopcraft tools are tough, re- 
markably easy to use and they fit 
right on your workbench 
ICMnch Band Saw So you can do 
precise mitering and intricate 
l cutting with ease 

^ * 'A-lncti Drill f*ressesGive 
W you the precision you need for 



dowel pinning and counter boring 
Wood Lathe With variable speed to 
help you shape, sand and turn 
beautify ily. 

4-Inch Bell Sander The power you 
need for satin smooth finishes 
without hand sanding. 

5 A 6-Inch Grinder? To keep your 
tools sharp and true. 

Look for the remarkable 
BenchTop Workshop at your local 
hardware or home center. Or call 
us at 314-634-4040 for the 
name of the nearest dealer 
and a free color brochure 
m The BenchTop 

Milk. Workshop Big 

jP;.H tool capability at 

Mfe, little tool prices. 

■ ' ■■ v On fy from 

S\V| -V Shopcratt 



SHOPCRAH 

BENCHTOP TOOLS 

BenehMark Tool Company 

Jefferson City, Missouri 65101 « is^tunttiWirK roaicDfnjwnvtJSA 



CAPTURE THE STARS ON FILM 

fCenitaiuetf ffot n page- 

second Hhuttcr speed at F/R with a 
400 ASA-*peed film, A half-moon 
requires an exposure four times 
longer — Via* second- Though the 
moon is in motion, relative to the 
Earth, exposure times are short 
enough to produce a sharp image* 

But if you want to get photos that 
take you right into the moon’s 
craters, mountains and valleys, you 
will need much higher power— and 
that calk for a telescope with a 
motor drive (see Backyard Voyage 
To The StatH on page 86 for more on 
what these drives do). 

The sun 

Extreme caution must he exer- 
cised in any solar photography* Be 
sure to use special filters to prevent 
blindness or camera damage. A be- 
ginner should seek expert help. 

A solar eclipse is often regarded as 
one of nature's grandest spectacles. 
The next major eclipse will occur in 
Indonesia on June LI. 1983. Uf you’re 
interested in seeing or photograph- 
ing it — with expert guidance — you 
can write to Sciencefaclion Expedi- 
tions, Dept. PM, 3 East 54th St., New 
York, N.Y. 10022.) 

The planets 

Planets are such tiny objects, as 
they appear in the sky, that a tele- 
scope is an absolute necessity for 
photographing them with any son 
of detail. Venus, Mars, Jupiter and 
Saturn are within the grasp of ama- 
teurs with conventional equip- 
ment — the others are too far away, 
too small or both. 

The technique (which can also be 
used for high- powered lunar photog- 
raphy) is simple, but demanding— 
it’s called “eyepiece projection/' 

The lens is removed from the cam- 
era. The camera is held in a light- 
light sleeve above the telescope's 
eyepiece. In effect, the telescope and 
eyepiece become the camera's lens. 

Exposure times range from a frac- 
tion of a second to a few seconds. 
Start with Vt second and photograph 
in steps to 10 seconds* But expect a 
high failure rate. Be happy with 
even one perfect photo out of 16. 
Vibrations in the mount or motor 
drive, slight misalignments, atmo- 
spheric disturbances — all these 
variables will be challenging to over- 
come- 

Surprisingly, some of the best pho- 
tos of this type have been taken in 
metropolitan areas under unoggy 
conditions. City lights don't affect 
short exposures and, because of 
inversion layers, smog may mean a 
steady aky. 



Cornels 

It is only rarely that a comet 
appears that can be Keen in the sky 
without a telescope t Hal ley's Comet 
in late 1985. for example i, Then a 
camera and tripod— with the star 
platform described here— will be 
enough to capture the image with 
only a 45-second exposure. 

Faint comets* however, require 
longer exposures. The camera may 
be mounted piggyback on a tele- 
scope. as detailed below. 

Galaxies, nebulae, globular clus- 
ters and other heaven iy phenomena 
require patience* skill— and a cer- 
tain amount of equipment. 

With a telescope* high power and 
detail are both available. A 6-inch 
telescope, for example, has a focal 
length of 48 inches ar 1 .200 mm, iNt's 
one of the popular F/8 variety. This 
focal length makes such a telescope 
a super powerful "long lens." 

There are two ways of using such a 
telescope with a camera. The first is 
celled piggybacking. Most tele- 
scopes have an optional mount that 
lets them serve m a driving mecha- 
nism for a camera which is mounted 
on their tube* The moss of the tele- 
scope will support a camera's heavy 
telephoto lens. 

But most camera lenses can’t use 
the actual telescope as a Jens. 
Instead, they use u method* called 
' prime focus," in which the camera 
is attached to the telescope through 
the eyepiece tube. (In some tele 
scopes, it may be necessary to move 
the mirror; instructions are usually 
included with the telescope.) 

Either method requires that the 
telescope be guided This, is because 
deep-sky photos caa take as long as 
two hours to expose. Even the best 
motor drives have some movement 
error which can smear the image. 
An eyepiece with an illuminated 
cross hair is used along with elec- 
tronic or manual slow-motion guid- 
ance to stop the motor drive from 
wandering. 

Long exposures can make film 
behave strangely. Color balance 
goes out of whack and the emulsion 
stops recording the image. To mini- 
mize this problem, film ia often 
treated in one of two ways. One 
method uses a "cold camera" which 
keeps film at low temperatures — 
but this is quite expensive. 

A recent discovery is called hyper- 
sensitization. You can get at-home 
kits to treat film or buy already sen- 
sitized film. 

Final hints 

Process your film normally, and do 
not “push" the development. And be 
certain that the first and last photos 

fflteaae turn jo page U Qj 



MAKES 

THINGS 

WORK 

BETTER! 



KLT-EMP 

BELT 

DRESSING 

Long lasting, crystal 
clear, clean belt 
dressing gives extra 
traction and life to 
■ulomottvtt V-beils 
and all drive belts on 
appliances, blowers, 
snowmobiles, and 
power equipment 
5-5-oj aerosol. 









LOCK-EASE® 

GRAPHITED 
LOCK FLUID 

Keeps atl locks work- 
ing smoothly year 
'round. Seals out 
moisture, protects 
against freezing and 
(us! Frees frozen 
and stuck locks. 
3.5-oz aerosol with 
snorkel; 3.4 oz can. 



Available- wherever tine automotive 
t and hardware products are sold 



American Grease Stick Co 

Muskegon. Mtcniflan 4&143 



UTH-EASE® 

WHITE 

LITHIUM 

GREASE 

An all w earner 
grease lor aulo. 
farm, marine and 
shop use. Preferred 
because of Its 
superior film 

Sh ungirr plus water 
and heal resistance, 
LITH-EASE pro- 
vides excellent lu- 
brication and rust 
protection, 16-02* 

aerosol: Mb- tub. 
1 v*-oz. tube 
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Listen to television 



IN SIMULATED STEREO' 

easily CObrtflCtS 10 afiy TV 

toe Aux., Tape, 0* T unar mpul 
amfHKtar. (TV and stereo can oe 
apart.) All TV programs win 
come Ifnwiflti ywjr stereo amplifier and 
speakers, even Video Tape, qr Cable TV 
shows. Quality electronic cireunry assume* 
correct to to *0.000 OHM impedence 
martchrng, tor full 50 to 15.C00 Hi Ifwjueecy 
response. The main* tliculfry actually pro 
vkfes two channel s of simulated stereo Ta|al 
Chassis Isotjtlon means prelection tqr berth 
your tleteo and TV TELEOAPTEH" Is also 
great For using Stereo headpTiOifOS and lapirij 
TV programs Complete wliti Instmcirons 
and TWO YEAH WAKHAN IY 11 day trial or 
money back If rNssali£had 



The TE-200 Tfeledapter 

only* 3 ft’ 5 2 ?^r“ # ' 
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on a rol] art- of "normal'' subjects 
{ people or places). Otherwise, a lab 
technician may have difficulty in 
figuring where your frames begin 
and end. What a disaster it would be 
to have a constellation shot split in 
half and returned mounted as two 
slides! 

Bracket your shots extensively for 
short exposure work. And make cer- 
tain you try constellation, comet and 



deep’sky photography only on moon- 
less nights and away from city 
lights. 

You might also buy a copy of 
Kodak's Afitraphotograpky /Jasicff. 
It’s 45 cents from your dealer or di- 
rect from Eastman Kodak Co., Dept. 
454. Rochester, N.Y. 14650. 

Astrpphotography is one of the 
most rewarding facets of a truly 
heavenly hobby. m 



BUILD A STAR PLATFORM 



H ere's a simplerto build Sla r Platform Ui at 
wifi enable your camera lo follow the 
apparent motion of he heavens, A special 
motor which turns at one revolution per day 
lets you use long exposures {45 seconds on 
fast color trim lor constellations, around three 
minutes lor deep-sky objects) without Images 
streaking. 

Construct ion 

Drill two VHn, boles m ihe tee plate, as 
shown on template. Bend the plats with three 
S0 : bends, as shown. Solder a 'A-IO nut over 




the hole (inside ihe tends) using one or ibe 
vi-EO brass bolts to hold il in posilwn 
To mount tha motor, hacksaw file head oH 
a Yr2Q bon wfticb will leave approximately a 
*i-in. shank. Holding the shanK in a visa, drill 
a 'Avln. pilot hole Through shank's length and 
than a VWn. hole. Sandpaper the motor's 
shaft to ctean It and plate Ihis threaded 
shank over il before stfdemg it in place at tha 
top of the motor shank Strip a small amouni 
of insulation from the motor's two wires and 
solder a lamp-cord extension to them (wrap 
with insulating tape). Knot a siram relief fol- 
lowing ihe splice. Place fiia motor "Inside" 
the three 90 v bends and fasten with the two 
Vsfin machine screws and nuts. Push the 



cord through Ihe plate hole, conned Q plug. 

Loosely screw Ihe second 'A-20 nut down 
the motor shah (over the threaded shank). 
Tighien fii@ nut against the mourn. 

With a sturdy iripod, locus your camera on 
toe North Slai and lock thpod's pan- head 
adjustment Remove the camera and attach 
tha Star Ptattorm to tripod (the motor's axis 
will now point to toe North Star) by impeding 
tnpod's screw into soldered nut. Gently 
attach your camera on a ball and socket 
mount {see parts list) to ihe plaiform— do not 
force motor gears counterclockwise (as seen 
from shaft side) or ihey'H strip. Tighter ball 
and socket setscrew if so equipped. 

Plug in platform motor once you've posi- 
tioned camera to pholograph any object m 
(he night sky. Don'l expecl to sea Uw motor 
move, since k is very slow — fl.L 

PARTS LIST— STAR PLATFORM 

Vi-20 btdss nail, b\ )*&m to in. long 
v*W brass nut m 

Aqs-m mE*™ smwts and nUlBu to m. V)og <2) 

6 ■i.in. Hal Iw piade )StanWr "to- 9S5- to ff BquNitam) 
Bail and hkkm f.*rTwa Mouni 
TwJ-trpng^d nlijcIrHLil p!uj 

Syrci'j'CH^Vui gna?b(J mnltir (innuld turn One iwtfkiUA p*r 

day and have ■'fl-tn -rfta ■ to-u* Jefipm sTwtlt Th» morcr 

• SlIjMrtpaKJ from Crftsnffi SOemDic Ir^lrvmtnts, 6J0 

Oawrtod Aw.. OafK PW. WM 1 HtflbW CffVl. (Ml 10 
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AFTER 
BENDING 
SOLDER 1 i«t-20 
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EXISTING 
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HOLES MARKED "St" 
EXIST IN PLATE 
AS PURCHASED 

all three sop bends 

ARE IN SAME DIRECTION 

and may be made a 



vise USING a hammer 



The text details how lo u» a template 
(above) to drill end bend e flat toe plater 



170 POPULAH MECHANICS 





■qk Home buildings maintenance, and repair 
|P % energy conservation, hobbies, and more! 
I ./^ The HOW-TO BOOK CLUB shows you 

hundreds of ways to do-it-yourself 
. « and save money toot 

Select 6 exceptional books 

for only $2^5 {values to $132.65] 

Join Now, Get a Work Apron FREE! 
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CUTTING 

Ottggf 

COSTS 



Heavy-duty work apron 
free when you join! 
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7 very good reasons to try 
How-To-Book Club 

Blue Ridge Summit, PA 17Z14 

■ Reduced Member Prices. Save up to 75% on books sure to 
incrcasa your know-how 

■ Satisfaction Guaranteed. All books returnable within 10 
days without ijbligatiftn 

- Club News Bulletins- All about current selections - mains, 
alternates . extras— plus bonus offers. Comes 13 times a year 
with dozens of up-to-the-minute titles you can pick from 
* "Automatic Order' 4 , Do nothing, and the Mein selection 
will be shipped automatically! But , , if you want an Alter- 
nate selection— or no books at all— we'll follow the instruc- 
tions you give on Ihe reply form provided with every News 
Bulletin 

' Continuing Benefits. Cot a Dividend Certifies!* with every 
book purchased after fulfilling membership Obligation, and 
qualify for discounts on many other voluntas 

■ Sonus Sptdils. Take advantage of sales, events, and 
added-vaJufr promotions 

- Exceptional Quality. All books axe first- rate publishers 
edition** . filled with useful, up-to-the-minute info 



7 HOW-TO BOOK CLUB 

|f m Blue Ridge Summit, FA 17214 

Please accept my membership in How-To Book Club and 
send the 6 volumes circled below, plus my free work apron. 1 
understand lha cost of the books selected is $5.95 {plus 
shipping /handling]. If not satisfied, I may return the books 
within ten days without obligation and have my member- 
ship cancelled. I agree tc purchase 4 or more books at re- 
duced Club prices during the nest 12 months, and may 
resign any time Ihareafter- 
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BACKYARD VOYAGE TO THE STARS 

bit wobbly and the scope wasn't as 
easy to use eis the Cd)0. The Dyna- 
scope KVfi, however, made by the 
same company, was a great buy 
among Newtonians at 

The other Tour scopes are made by 
Edmund Scientific, an amateur sci- 
ence mail-order house that provides 
a ureal range of products. The 6-inch 
Edmund gave us excellent views uf 
the planetary' surfaces. Standing on 
the steadiest of mountings, it was 
one of the easiest telfescopes to 
assemble. You might wince at the 
$dV9 price tag, but it wasn't out of 
Line for the optics. 

Big mirrors, big Light 

The other Edmunds were leas 
spectacular viewing instruments, 
largely because their mirrors are 
less than 5 inches across. The larger 
the mirror, the better the scope. A 
4-inch scope collects 16 times the 
Light of a 1-ineh model, meaning dis- 
tant objects will be 16 times bright- 
er. 

Large mirrors also have better 
resolving pow er — they are better at 
splitting biliary (dtJubleJ or triple 
stars, and they provide much more 
detail of planetary surfaces. 



fC'cnT. r i reuse r . r i'jm page Aft 

While the three other Edmund 
scopes provide leas mirror than the 
leader, they have many features to 
recommend them tb the beginner, 
All three are lightweight and need 
little or no assembly. 

The 2001, Edmund's rtiost popular 
device, is a perfect field telescope for 
the novice. Shaped like a basketball, 
it comes with a carrying strap and 
weighs 10 pounds complete. Its VA- 
inch mirror is ample for starters. 
The 2001, similar to a Newtonian in 
design, is a "rich-field" telescope. 
This means it can show a wider field 
than other scope*. Qf course, this 
cbnrn sat some s aorifice of d iH a i I . T he 
200 L, for instance, gave U6 ft view of 
Jupiter comparable to a good Set of 
binoculars. Yet it gfeve us brilliant 
views of wide-areti wonders, such as 
the "seVen" stars of the Pleiades 
constellation, which resolve into 
scores of luminous star clusters. 

The Edmund E10 r which also has a 
■!Vt-lnch mirror, has features that 
the less expensive 2001 doesn't, such 
as a Large, sturdy tripod dnd a long- 
focal Length for sharp magnifica- 
tion. 

Among the smaller scopes, the 
Edmund Ffi, with a 3-inch mirror, is 



a bargain at $159. Its short focal- 
length ratio of f/0 made distant stars 
quite bright. The focal-length ratio 
expreBsesthe mirror size divided by 
the distance to the eyepiece. With 
this f/6 scope, then, the distance 
from the mirror to the focus point is 
two inches. Short focal lengths pro- 
vide brighter images and wider 
fields of view. 

Magnification's no big thing 

Many a beginner has been taken 
in by claims of very high magnifica- 
tion- But in astronomy, magnifica- 
tion is relatively unimportant. In 
fact, there is such a thing as too 
much magnification. The lens placed 
in the eyepiece magnifies whatever 
the mirror is reflecting. To step up 
the size of the image, however, the 
iehs spreads out the collected light 
over a larger urea. Thus, the object, 
while growing larger in your field of 
view, also grows dimmer. 

With stars, nebulae and tiny plan- 
etary' moons, magnification beyond 
a certain point will blot out the 
image entirely. For Newtonian and 
cuta dioptric scopes, you should al- 
low no more magnification than SGx 
for each inch of mirror. Thus, a 4- 
inch telescope should have no more 

ffl't Jdsc fyfc Jqppqy 1 71 } 



NEW METAL DETECTOR 





FIND GOLD, SILVER, COINS, RELICS! 

U S PATENT NO 4309097 rl , 

_ Find 

Burled 
Treasure 



New Patented 
Metal Deiecior 
finds lost and 
hidden valuables’ DelecJs Ibru dirt, 
sand, solid rock io find all meiels — 
or adjust to screen out Junk like nails 
and foil, to pinpoint precious Hems 
Find single coins up to 10 inches 
deep, a bag of coins up to 2 leel 
deep, large objects up to & feel deep! 



5 Year Unconditional Guarantee 
Adjustable Aluminum Stem 
Large View Master Meter 
Cleartone Loudspeaker 



$89.95 DELIVERED * Waterproof Searchloop 



VISA, MASTERCARD, 

AMERICAN EXPRESS 
CALL TOLL-FREE 1 000-351-^74 
{Texas collect 1-915-593-1115) 

OR SEND CHECK OR MONEY ORDEH 
IMMEDIATE SHIPMENT 

TECH NA,IMC., 11300 Montana El Paso, Tx 70936 



Quality Construction 
Easy to Use 



Return within 30 days 
for full refund if not satisfied 
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Loads of fun. 

As you con see you con hove o tot 
of fun in your Volkswagen Pickup. 

Or if you unload the fun? 

You con have 1,000 pounds of 
o I mast anything in your Volkswagen 
Pickup. 

Because we built it with a sturdy 
unitized body surrounding a tough 



double- waited bed, 

Bui with all that heft can it still be 
tun to drive? 

Yes. 

You see we also built it with front- 
wheel drive, independent MacPher- 
son front struts, ondadual diagonal 
braking system. 



Not to mention WVs fuel-injected 
overhead cam engine that can take 
this pickup f rom 0 to 50 In just 8.8 
seconds. 

Which means on tap of every- 
thing else it gives you something you 
usually don't get in a pickup. 

Pickup. 



Nothing else is a Volkswagen. ^ 



BACK-YARD VOYAGE TO THE STARS 
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THE Blfi. NEW HEATHKtT 



See aw ENERGY SAVERS -\te 
Solar Water Heating System P 
low- to $1 Log Splitter, a 7-day 
Programmable! Thermostat, 
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the 

amazing 
Power 
Factor 
Controller 
and Portable 
Power System. 
Economical ideas 
for today's family I 



In aft, over 450 unique, easy- 
to-biiiid electronic products 
In money-saving kits for your 
liness life. 



MAIL TO Heath Company, Qflpt. Cm 7- 903 
S*ntof> H«rbor,Ml4W2? 

□ Plft&se send 1 m* youi Fa II Catalog. 
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than 200x magnification. The exeep- 
tion is the rich-field scope* which 
shouldn't have magnification of 
more than lOx per inch, unless 
you're willing to sacrifice that wide 
field of view for a clear picture of one 
object . 

All the telescopes we tested came 
with at least one excellent eyepiece* 
Edmund packs only one eyepiece 
with each scope. Company president 
Robert M. Edmund told us; *'G#ner- 
ally, when companies pack more 
than one eyepiece, you're paying for 
frills you may not want* And those 
extra pieces are figured into your 
instrument’s price " Although all 
the extra lenses packed with our test 
scopes were useful, Edmund is cor- 
rect about the extras adding unnec- 
cessary cost. 

All the tested scopes, except the 
Edmund 2001 and F6 T came with 
clock drives. These motors rotate 
the telescope automatically and im- 
perceptibly to let you follow a specif- 
ic heavenly body as the Earth ro- 
tates away from it, 

Another feature of crucial impor- 
tance in the better telescopes is set- 
ting circles. To find a heavenly body, 
you refer to a star atlas, a map that 
uses coordinates of right ascension 
(similar to longitude), and declina- 
tion (similar to latitude). Good set- 
ting circles should; be clearly marked 
with right ascension and declination 
coordinates. The Celestron, Dy na- 
max, Dynascope and Edmund pedes- 
tal mounts had excellent setting cir- 
cles. 

Free look* first 

Before you go hunting for a tele- 
scope, find the nearest amateur 
astronomers’ society. There’s at 
least one in every state, and if you 
can + t find a listing in the phone book, 
call the astronomy department of 
any nearby university. All astro- 
nomical societies have monthly star- 
gazing parties to which the unini- 
tiated are invited. 

This summer promises a lot of 
interesting viewing. There are af- 
ter-midnight meteor showers in 
June and late July into early August 
that you'll be able to see with the 
naked eye. But on July 6+ you’ll want 
at least a good set of field glasses, or* 
even better, a good telescope to see a 
total eclipse of the moon* which will 
be visible throughout the continen- 
tal United States. When the Earth 
comes between the sun and the 
moon, the mountains and valleys of 
the lunar surface resolve in your 
lens with a clarity you'll never for- 
get. PM 





Quick, Do-It-Yourself instal- 
lation. if you can change the oil in 
your car, you can make the in- 
stallation yourself in a half hour 
using Hayden's patented Guik- 
Mount and Quick Connect. 
Complete Illustrated installation 
come packaged with 
every oil cooler 



Hi 

( 

ir 



and State 

officials know it saves money 
rather than cost money to use 
engine and transmission oii coolers. 

Heat — Your 
Cars Greatest Enemy. 

Todays down steed cars run 
hotter due to emission con- 
trols, smaller engines and higher 
RPMs. Heat problems develop when 
you carry extra passengers, , , extra 
baggage. . drive in stop and-go traffic . . . 
drive on ice or snow , . . drive in hot tem- 
peratures . climb steep grades . . and do towing. 

Over 11 Million Transmissions Failed 
Last Year* 9 out of ID were caused by 
overheating. 



Beat The Heat, Free offer. 

Purchase any Hayden Trans-Cooler™ 
or DuoCool™ at your local auto parts 
store, automotive chain store, RV dealer or 
repair shop and receive a Trans-Lite™ Hi Temp 
Warning System absolutely FREE £$ 19.95 value 
Offer ends Sept. 1, 1982). 

— ■ — — f — ~ — 1 

Limited Offer " * 

FuncTia$e a Trans-Lite direct from 
Hayden for onlv SI 6.95 prepaid. 

Name i 

Address 

City Stare Zip 

'-O^esfiirHOKimbef 3i. iSB? Orwcenti wcGi&Hff-nia* 

i ~ I 



LOW Cost Protection. You wouldn't think of 
owning a home without insurance and yet the risk 
of burning up your car s transmission and engine is 
greater. Repairs can run as high as S6GQ-315G0. 
you can buy transmission and engine insurance by 
installing a Hayden Oil Cooler for as little as $34,95 



-oaurtewA™ WffutproAiqtbrodniff.wrltf: 



1531 Pomona Road, P.0 Box 348, Corona, CA 91720 




5 in 1 WOODWORKING MACHINE 





CITY STATE Zip 

PHONE ( \ BEST TIME TO CALI 



dry oi Antrim MtcNreCfr 

SCO SPRUCE LAKE DRIVE * P-O- BOX M9 
HARBOR CITY (Lot Angdwl. C A 90710 






Burtilor - Fire Protection 



176 POPULAR MECHANICS 



filAGflA-LUX 

MULTI-PURPOSE 



C 

No*, you 
can enjoy a 
utihTY lamp 

with a clear vsvn maanifter. Mounts 
anywhere Off comes with an optional 
table bast Excellent Tar noKuca. 
rwdina or any typo of bench w offl 
In tfw nomt or discs w here view ■ 
ing details requires magnification. 
Flenl&te aim mowjmem pemiiis 
nee use of Hands Made in lisa 

■ SV'dia 3-dsopier lens 
- 40 wan. A-1 5 Mb msJuted 
■ Full one year warranty 
only «9.9S plus Shipping 
□ Optional table base elate ti3.00 
Postage incM,. Shipped separately 

Allow 7 to lOflayi dDlnwirf 

Mill io Hampton Marketing Corp. 

&4 Comnwu Dr Farmington, NY 11735 

- M.nnpy QuiranEw- 



$AVER 



MAGNET SCREWDRIVER 

J*JhTW NlUF 



Eire iru Peowt Enclose 1 .£0 {Hus 2S postage Co 
UPCO 

Boss 1*T. Dept. P 
Iowa non. Ill 61775 



Minuting to independence! 



Call 

1 - 8 Q 0 - 257-7955 
for Free 
Catalog 



Bn M Iptnttai— luf HDiPiadil fclva 

CYCLE-CHAIR, the HEW ALUMINUM ELEC- 
TRIC BIKE Ihat Is rfffltarerrt and safer. It's so 
«sy to handle, you control on. off, forward, 
reverse, speed. steering, and braking wilh 
just ONE HANOI 

Use CYCLE 'Cl I Alfl indoor! as well It out- 
doors. Share your bike with a friend, travel lo 
the store, or lake ii to The bank. Be indepen- 
dent on the Cadillac ol 3-wheelers. Us low 
oenler ol g rawly and all-aluminum frame 
makes CYCLE-CHAIR the lightest, strongest, 
safest 3- wheeler on the market today Costs 
only pennies to recharge al home. 

Send tor tree booklet and special offer on 
CYCLE-CHAIR. PE DAL POWER electric bike 
motors and pedal tricycles or call loll-free 
1-000-257-7955. In H.J. BMh232-655Q 
3Q Day Trial * Money Back Guarantee 

EBKUL HUMES CO., Dipl. 689 

591 Mantua fllvd , Sewell. New Jersey 05000 



Time tested easy to install 
1 5%-40% increase in MPG & Performance 
“■ a « Preheats Expand yOor 

V X Gas salety 

I L tiiM Fo:sw. ad|.gasMfb 
ORDER NOW 
State present MPG on 
order lor proper size. 



-tu\M 

CMyfl4» 

Ctnl DlocJi or Mcj-hjv Qfde* 



OkAtiUartriing Inc. 

1 5iW BiwL'-awn PI 
Alqta. Dragon 97CQ6 









WORTH WRITING FOR 



LOOKING FOR IDEAS ON OUTDOOR LIVING, GARDENING, LAWN CARE AND 
THE HOMS'? CHECK THESE LISTINGS. THEN USE THE COUPON BELOW. 






566 EASY LAWN AND GARDEN CAHE 

Caring for ynu/ Iawii jiuI gtmdt-n nrud mil Ik 1 dlffivuh .u.^niLnitlu Whwl 
Horse. All iltakrs are thi* righl fouls for I tie jub. ^i-page miigazirvi 1 illus- 
trates their foil-range uftawn and garden tractors and the j< 5 w, ihev do. 
Free 

567 BACKYARD BEAUTIES 

A snirs df do-it-yuursrlf backyard projects are ilfwnliril and illustrated 
in a new brouhu re From Kopptrs Company. Contains drawings and con- 
strue! kui iloliitls for a picnic table, lounge cliair. garden giuu.hu. *n>ragt* 
shed, urn trellis and more. JLW 

568 FOR A CLEAN SWEEP 

Ifolari.t WSwp, America's liest-sellinflanloramicpiK]] cleaner, oilers a 
copy of Nancy F Bn! n ins'* “Swim rning tor Fi [ness, a copy of the milr- 
peiidmE laboratory lest re[)ort On PPlflrK a general information brochure 
and $50 trade -up information. Free 

569 THE GRASS IS ALWAYS GREENER 

Lawn Care, edited by Scott, the lawn and garden people, contains sea- 
sonal checklist*, bow-to article* and tiic hle>t Informa! ion on lawn and 
garden care, Now in its 53 rd year, a 2 -ycwf s« 1 imti|)!Iun IP this colorful 
publication u available . Free 

570 BUG OFF! 

New Musknl brochure provides complete lutoriiMliniL about the original 
full slrengih DKET tnvec! repellent. Lives ytm up to lOhnnrx efiec- 
tivc protection ug*lrtsl mOHjEilluri, Muck Ain. idugger*. ticks and giiiilv 



571 THE TELUNG OF THE TILLING 

Complete information package describes the uses and lectures ol the 
Maspurt Hume L^wdener® 1 Idler. Combines lightweight design. vE'rsa- 
tility and maneuverability to bundle all your gardening chore* ll.«h 

572 BE A STAR BUILDER 

Cnuntrysicle General Store offers an informal bun package about its STAR 
‘PLATE luilldiug method. Contrite! a geodesic design mini -dome lhal 
can \tt- used us a jcrfecnHuuie. tsmbui died, of any ofadnneu nlhet 

uses, Fret 1 

573 QUICK AND EAST HOUSE PAINTING 

An informative new brochure front \L,t&ier tdeitldEcs common painting 
problems and the fomsS solutions. Topics diM.'nsYFd in the 3 6-page . 
Illustrated brochure* Include vnriaee preparation technique*, safely tips. 
paml relectnm advice and Otbet hinls- Free 

574 WOOD APPRECIATION 

Wood respects. wood reflects Rookie! describe* tip* on flu [siting and 
reflnislipng interior aikI extenur worn! finishes. Onfor cLan and name of 
nearest dealer Are also provided. From Minwvu Free 

575 IDEAS SET IN CONCRETE 

Transform your yard into an outdoor entertainment area in just a lew 
summer weekends. Sakrute Ommt gives yon sleg^liy-slcp insInicLinii 
for IK different projects in ibis (fi-page 1 tot A let. 75f 



576 FEEL STRONGER, WORK LONGER 

l>n-I>eltSE is an interlocking, vinyl floor tile that forms a light, portable 
surface. Soothes the aches. pains, and discomfort of Standing And. wjlb 
vis tfilurs In choose from, adds good looks as well Js safety to your shop 
Simple and brochure from Kenda!] PhutAc* Free 

577 THE FIREPLACE THAT CAME IN FROM THE COLD 

Majesllc would like you to know lhal its Warm Maim 1 * fireplace has Iveen 
rated 41-433 efficient by lire* Wood lieu! lug Alliance- Two broth n res 
oiler inlt-eolur perform unie rc[x>rl and (lixifryiinnplf Mi*UlliitMn planner 
including chimney jystem $!.EXf 

576 RESILIENT FLOORING 

2 * 1 -page illustrated Iwolrlrt gives helpful advice On shopping for modem 
vinyl noon. Information nil no-wax surfaces, cushioning, installation and 
upkeep. F 3 n.s. how lo decorate and important questions In ask the sales- 
pctwci, From Armstrong Free 

579 MAKING A REAL ENTRANCE 

ATTverma-Tru replacement dour system can give y*Mjr house a Whole new 
look In addition m acquiring 4U e^^thms ' entrance" you carv achieve 
energy sav ing* and mow jwurily 4-eofor, illustrated brochure. Free 

580 THE HENOVATOR'S INNOVATIONS 

-LK-pagp color catalog of hard-to-hnd hardware, plumbing and fighting 
products that will add a tlisl incline touch !u your home. .Most are made el' 
solid bravs. wrought Iron, ujk or porcelain. Many are authentic repro- 
duetfoiii .ill newly made. From The IWouvaior’s Supply . S^.fK] 

56t MAKING THE MOST OF SPACE 

Compact ran ge* si ii k TefrigenitOr combi na( Mu* vail solve jout s|Wia- prob- 
lems. King Hclngf rater oners nn i LhiStrated catalog dcscrilung its kitchen 
uuils. Free 



662 HERE'S INEXPENSIVE LUXURY 

Complete ThenmnSkrl Health Spa fit* inte tfie same *|xiCe hW a standard 
sine hathluh Indiufes a s-oinl»Uialiou bulb and whirlpckd tub. steam hath 
and shower enclosed with acrylic walls, tmilings and sliding glass dottrs. 
Illnstrao-il brochure, 



563 SUPER POWER 

Tlie Fu* Super Slwp is a imrllk-purpose pow er (nob Seven lv*k w iw<3 and 
ruetil hmrtion*. Lmluduig lisbh- saw, dice mndei ^nd wskb! la! he i Jper* 
ator's manual illustrates e,Lib function and its many features. 50c 



564 ROWER WHEELS 

Bike Motor mid Cl?- F ar! catalog rifiers (UsoMuit prices mi fuel eifleient 
frt m t anti rear bike motor* Curttplr le < in * Karl and n i mi -bikes awl j*,irts (0 
build yum own kart Fnnn Northern liydrau lies . SI. 00 

585 TOOL CHEST FOR A MASTER 

Compact Ingil chest bulks like a museum showpiece, bul is durable 
rutmgh for ;i professional For handHng eave. it* Actually |wi. bows with 
wvlborgnm/a'd li.mtl tookviiiiplrlnifllls (hut illkm ea* y lio ’ess Complete 
[dans, including handy dolly, from J^OPCLLB MECHANICS Project 
Liliran, . S-1.75 



popular Mechanics 6 B2 

Box 1718, Sandusky, Ohio 44870 

Rease see ihai i weive ihe .ueeis cneewe wt&« 



a 566 


□ S70 


□ 574 


□ 578 


L 582 £2 00 


□ 567 £1.00 


□ 571 £1,00 


□ 575 75C 


□ 579 


□ 583 50C 


□ 566 


□ 572 


□ 576 


□ 580 £2,00 


□ 584 41,00 


□ 569 


□ 573 


□ 577 *L0O 


□ 581 


i" 585 £4.75 



This Coupon Expirn August 31, 1912 

Tolal money lor priced rterns £ 

Service Charge $ ,50 

Total money enclosed S - , — 

Total hems requested 




iPks*w wrj cash fih«a. Of money v<3& mjide ml Yr- pCfulaA hECM*N*Cs SNYfips ptflase i 



Nolo: Popular Mechanics processes your requests for the above information and forwards Ihewt Inquiries to the organization making 
ihe offer, Each company malts ihe material directly. Your order will be on He way lo you wllhin gg days. 





DOUBLE lIhOTh T*&f i 

n ih i ir«j,irr . 



Wo 1 a«njm No- 1 sofirt C«nt6*- 
rcMtf plus Ihchrt arils flags to 
TtwCtge.ftofnottirawGf nrwin 
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Smash fin-rf AnorA^r foof 
Ton 10 Ha/ttort Wy Heart. flgriT 
Mrtfiri 1 QfLOr#. Vutofim more 



No T aitnim^Tbp 10 hit We 
Gof fhe 0*af. hil 0i// A/e 
Aiitonzbc. more 



Top TEJ album, Top tOEr&r> 
J_iPTfe Thing St\& Doe 5 Jj Mijjati 
smash Stitts *n Hfortf *tc 



'AlbumCn The Yfear-' 1 
Gfammy-wwnsf fAiif LJfflJ 
Sf^rfiftffOvtr iVdffWrt fflc 



LOOK WHO’S IX THE 



BBSEEfl 



POLICE 



GHOST IN THE 
wlacwne 



Double Fantasy 



COLUMBIA RECOFID 
& TAPE CLUB NOW 
INVITES YOU TO TAKE 



11ALBUMS-10 



PLUS THE “GOLD BOX " TV BONUS! 

if you |dn ttw Club now anti agree Id buy 8 owta selections (el regular Club price*) in HwcomEng 3 years 















CLUB NOW! 



jommi 



LL .■ I 

To-ji lOTitlg hit. Crimson And 
Ctortr (fm Ganna) Run 
A#,%y t,iWv Orv^mat Buy 



FOREIGNER 



JOURNEY 



No 1 album with smash Top 
10 JuHe flex Hera Waiting 
fot A Gdi irks Ybu Urgent 



fop \Q Open Atjhs Who -a 
Crying Now £3WrSf0fl 
Se^evin StonelnLov^ 



ausoa* 

Nig hur TTvotrgfl Thf 
Y&itt. Number On? 

J Okj * NvSO You Top 
Ten id itf M it and Sfafe 
Ol Glory maiiyfflfttjr* 



r 3 n^- rt^yiTP. | I I 
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* Ml available in ng-?i iape3 AvaitAbte »n t etord* and C9BttlH only 



Ves, |u$i tak® a kook jji tne lupenUui *r*J 
toper hilt EbaT [tie Columbia Record £ Tape- 
Club rtbw offers To QeT any 1 1 o0 Ihese rec- 
ords or tapes rigTil away stmoly fill In and 
mail the app heal ion together with your 
check Ot money order for 31 83 as Daymen! 
(that s re for your f.r#t i f seuscHons phju 
tl 8fi to cover snipping ami handling] in 
exchange. you agree lo buy 8 more tapes or 
records iai regular Club prices) in I tie next 
Ihree years -and you may cancel your 
membershi p ai any tune alter doing bo 
N ow the GuO ooarateu every four we^hs 
(13 times a year} youH receive Ihe Clubs 
musrt magazthe Which describes the Se- 
lection oi Ihe Monlti lor each musical inler- 
iSfl! Olu* hundreds 00 nltornatol from 
every field ol music In addition. u p lo six 
01 me* a year you may receive alf am ol Spe- 
cial Selection* usually ai a d-scoum of! 
fSBulorCtub phCea. for □ Io 09 t of up to 19 
buying opportunities 

H you wish lo receive the Seleclion ol the 
Month or Ihe Special Selection you need 

do nothing H will fc* shipped automati- 
cally ii you prolor an alternate selection or 




none at ail. nit m the response ca'd always 
provided and mail it by the date specified 
you will always have a! ieasl 10 days to mat* 
your decision ii you ever receive any Se- 
lection viilhoul having had al least TO days 
to decide you may return i! al our expense 
The Japes ana records you w«r during 
your membership wilt be billed * i regular 
Oub prices, which currently are »7 S0 to 
19 80 -plus Shipping and handling (Mulli- 
pte-uriiT sets and double Selections may be 
somewhat higher ) And if you decide to 
Continue as a member alter completing 
your enrpUmehl agreement ydu II be eligi- 
ble lor our money-saving bonus Plan 
t D-Day Free Trial: we II -send details of Che 
Club's operation wrth your introductory 
shipmeftl I! you are n<X talisliedi lor Arty 
reason whal soever, just return everything 
within 10 pays Tor a full refund and. you will 
have no further obi igatnon So dot now 1 

Special Start-Your- Membership- Now 0!f*r. 

you may arse choose your first seteefion right 
now— and we ll g™e it to you tor al lets! 5C^ OlT 
regular Club prices (only 13.99). Enclose pay- 
ment now and you'll receive it with your 11 
introductory selections This half-price pur- 
chase reduces your membership Obligation 
immediately -yOu 'll than he required lo buy |ust 
7 more selection! instead of 8) In the next 
three years Jus! check box m application arm 
lilt in number you wan! 



Here's l he J, Gotd 801 ” you've eeenon TV 

— (Ill D In and got m extra uledlai 



_ v money mdw Igr S1 r H (thal b 1C lo? my 1 1 
introductory selections. plus U.t&lor shipping and hand I mg V Please 
eocepi my application under th* term* ouilmed in iht* advisement 
. I In buy 9 more tapes or records (at regular Club prices} m the 
| iroxl 3 years- and may cancel membership anytime after doing so 

I White In nui 

I <ati 



1 h cu ■ fjpe af le tof* ^ (cheek m} 

□ Attack Cartridges □ Cassaftes □ Retf Upe* D Records 
My rnuSJcN Inleml l*leh«clt one]' KJS/BJ 

t&vi t am arways free to choose from any category} 

□ Easy t-iStonlng 2 □ Teen Mils 7 d Classical 1 

□ Country 5 (n D retf aapea} Cl J^u * (no reel Upes} 



_l Mr*,— 



Prmt Fxrti iV^n^ 



| Add. 

| City— 



Do flsu Hm A THaphoftK (ChPdt une] vfee r: No 



my Pint mi 

)4Ml a Sift dl«™M. for Which, 1 at?. 

r 9 x*sO EhckiKng aiMilVnn.v B*Ym*nr pfl tj 9 iP 
1 thrw need buy only 1 more seieebcms 441 
I regular Chib pi >cea 1 m im neu rVor years 
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IfBM T ■»*» «r **• »*?■ — 

Mo Oow&l itlCKil -1 35 4 5 ™ ll engine 

pro you can «s* in on [ftr hi»gf is- ffnE; A 
midi) f Qi Qwkfied tr * n in ant (ll 
AmBrini'sissWSi growing mdusinej ^ 

Vou'H 94 ible 10 command lop hourly file* ■ 

Of from $TD 00 to S35 M per hdut — An n 
that s Jus rq.r labor 

n**fc *l hilMH waiting tw qtiHHid mett, ■ 

U .M an Small EnfUtii An la Uie Today 1 

Thais Rtf official count foam tfw Engine Service Assn ami 
ww-mRHon new engines m being bulU eat* monlfi. With 
luiiy flcr.rocited 0Hisaw [ranting, you* tan soon ftavf me 
mill and Krowledga in make lop money servicing these 



A-(rt.*pipul tw% JR* Fhlpttlhl PL ill l ht |PfMI 

wMOuMTome ahna*hbic**i 
NO EXPERIENCE HEKSSARTI 
Van don't need lo 5» 3 UDrn mechanic' or have any s-nor 
ta|teriefl«u. Lesions m iuiiy mluslrateij so clear you 
can t go wrong amt wiin «ii Finuxij Karp-by-doin^ 
memod you get prseiKai hums-on' depenenc* 
r**La*w wm/rF mi *T ntltiTuiLoijie - """J^-T ~ ~ ~ ~1 
| lUNUfOT HO.It+ll O--V 

J Deiwnw nWWtwkitPUHU :■ ! V 1 I I * 



NOW! Get in on the PROFJTS in 
SMAli ENGINE REPAIR TV 



j AfHWlElS 



j on_ 

|JTATE_ 




Bu-iHd Your Own Hand Grafted 

Grandfather Clock 



toft icfls Dl'clwi i jr wa^HJl. O^Or ffla- 



Kuempel Chime Clock worts & stuOio 

Dam. so? J VlSS WtHiSwa Eiitisioi. m 55331 

established In 1SI6 



Nip mm jficii ■ i pity no# . 
torn « tutm ,*? Wrt fcCirf NEW 
Ml logtltitr E» Cmi »inr kM fm 
CfluK-n DiiMiri furli 




fluSh *3 tor plans A 

Giant Cals logue to: 

Butt HH Omjta Hitr BRIM 



1 rcstA COM. CONSTRUCTION PLANS J 

J C*E*TF fAN.TA5Tlt: FDHA lltiHTNIHC. HliM.AT5 | 




'""",1 r ^$j. 
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■ II 13 ■< Hf'MLIJlW !■ 

■*i. SOanmFic 
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SWISS ARMY TYPE KNIFE 



.Jndio ST^frfif m*y»*I kmffl 

wiih 12 Si*-il*u 5 i-Hi 

QiadH ofti 
Mirl I or I rah 




W«rbi.ri Q SOf 4Ji. JTDMipLa Art 

Wruhurv, J| V U?ft) D«H ^-S-PW 



PM LOOKS AT 

PORTABLE BLOWER 




T he Echo P8-2C0 is. a portable, 
handheld, gas-powered blower. 
Its compact size and light weight 
make it easy to handle. It also has 
an attachable shoulder strap. 

The blower's wide range of air- 
stream velocity, from a gentle 
breeze to a high-speed blast mov- 
ing at shout 103 mph. makes it 
effective In numerous outdoor 
cleanup jobs. You can use it year- 
round for sidewalk, patio and lawn 
sweeping, light anew- removal from 
drives and walkways and for re* 
moving leaves and tw igs from rain 
gutters. The air stream velocity Is 
controlled by a trigger throttle in 
the handle. The on/off ignition 
switch is on top of the handle. 

When 1 tried out the blower, the 
engine started easily. It uses 20 
parts of regular- grade gas to one 
part motor oil. The tank holds 13.5 
fluid ounces and fuel consumption 
is rated at 20.3 lluid ounces per 
hour,— ftoAttrio Capototto 



SPECIFICATIONS — PORTABLE BLOWER 

WxW to PB-20D 

CVTWtflWlfL-WAiHl: u.2 . 11.1 - lJf.Dtf 
Drj- wpgAl- & 7 B35, 

Eng+i* lypn TrtJ-Str^S. Hr> 9 te -cylinder 

FjM- PrtrnmwJ »wo s1rw Awl 
i air ipwd I9fi 9 H Ovr f at 
* air vtAjnw. ssa Eu n. pat miruba 
Pine*: SI 29.95 

ULiruUKlunpr Edv tne . foi STB, Nonwroa. Ill £0062 



Sweeping gutters ia n simple job with the 
portable blower. Here, a section ol pipe 
(Inut) Is removed for easier handling. 




A trigger ihrotile and b stop swHch are on 
Ihe handle. A loop to hook on a shoulder 
snap Is at each side of the handle. 




The hid tank holds nnoug h fuel to oper- 
ate me engine for about 40 minutes. 



100 POPULAR MECHANICS 





PRICE ^ 
SLASHED -4 

$1 095 ^ 



WORKS ON THE SAME | 
PRINCIPLE AS UNITS 
COSTING$100ORMOR£ 



NOW... FOR YOUR HOME. PATIO 



100% SAFE TO USE 

NDOOR - OUTDOOR 
ooks Like An Antique 
olonial Carriage Lamp 



KILLS MOSQUITOES, MOTHS, FLIES, 
GNATS; WITHOUT DANGEROUS 
SPRAYS, CHEMICALS, POISONS, 
OR FUMES AND INSECTICIDES!!! 



Whsi a pleasure it rs to enicy ou[*kjt Iivfiti .ill summer king without 
being tormented by pesky inse^tsF Now you can really saw&i outrJoor fun. 



swimming. gardening. moRmU and even naps cm (side — (r ee trom sting* 
and biles? Yes. you can have- the inds! wonderful summer of your life with 
(tils new ELECTRONIC BUG KILLER. IE attracts insects having phototjopm 



No. 4B55 — ELECTRDNEC BUG KILLER $1295 plus ST 55 fur Postage t Han 
“ ‘1 Wats A Handling Three lor 
N.Y.S Residents must atfd- 



tfnion with an almost invisible Blue Liam, Then. as. they ily to these 
rrresistabte rays, llury are killed instantly on contact! 

100% SAFE TO USE! 

This ELECTRO Kit BUG KILLER is absolutely SAFE around children or pets 
because it uses na dangerous chemicals, prisons, fumes or insecticides. 
Insects are killed by an Electrified 1 Grid (fiat uses only 3 Volts of elcc^ 
tricity? Thai's about as much as a smell flasfolltet Such a small shock 
that birds, pels, children and adults can scarcely feel it — yel it kills 
every inwet an can tad - - INSTANTLY 1 Less then 3 pennies keep il going 
all day and night — indoors or nuttida! This new rtu>det is made d rugged, 
hi-tmpacT material, styred like a charming antique Colonial Carriage Lamp 
Just bane it on your jyatio, in the yard, around the poof or in yati r homo 
to be Iree el annoying ms acts! 

TRY IT OM THIS FREE HOME TRIAL! 

We'll rush this amazing ELECTRONIC BUG, KILLER to you bn a 3D Bay Home 
Trial. IE came* ready to Operate just plug into any outlet and fl's In 
acllon, See how safe it is? Km* it clears your s^rflefl- t>r pa! in of flying 
insects You must be 100% Utaisfitd! Otherwise, return withm 30 Days 
for your money back (Lest Postage £ Haedfingi 



d int. SPECIAL: Two for SM OD plus S3 DO I 
ovty $35.00 plus *2 25 Pnslagfi i Handling 
Skies In. 

FOSTIR TRDtT, INC, 2345 Boston Post Rd.. Larchmont, N.Y. 1B53B 

f fosterTrent" 522" ~~ 

I 2345 Boston Post #td., Laron H.Y. 10538 
I Please RUSH the ELECTRON ID BUG KILLERS as checked below I must 

I ts completely satisfied or I may reliim within 30 Days lor my money 
hack Mess Postage £ Kantflingi. 

I □ ONE Sug Killer — 112.95 + $1,55 POslago L Handling 
| □ TWO Bug Killers — $24.00 - $7.00 Pastas* t Handling 
j □ THREE Bug Killers — $35 OQ + $2 25 Peitagi £ Handling 

fN.V*S. fiesidenis add appropriate Sales Tasl 

| Name 

I Address _ _ 

| Cily 



J 







An Adult Hobby 

Cast Your Own 
Metaf Miniatures 

■ililut. IMinai. tn a Chm 
Srr f mind. coffrp(*ti Cisipnf 
Sen Aid Owi IDtTWTm" 
by Sslfcr HvHi 

Cast lull rDuna. detand, ^Irnth fi&urei Special ot?Ef 

Complete HidP Set. $J9% include tlcclnc am, 
pcmrina laflu. CoiflstrEam Guard mold *wi jjovei 
fjstint metal and- mors Wot letamrvnd&d iv eNdrenl 



□ Hum tm CangMe Set JJ9 15 welsss! 
D Pttne it ml 4 k fnorr Hrtormihiw i» 



JWWfcffl 



I OfT 5MI JB- I 

^ Castin gs r ftp. ftu wt. iot^qoq, k a rai J 




17BM. 




P 0 00* Itt - H ICKD-DY. fl G. 



* 5.00 



Book *bour Alumirtwn 
Meldi wrilh jirncei end 
production Tr*da iccrcli 
direai <tom wctld'i larg- 
elT mold m*nwFjcjuJtr. 



Turning a scaled- 
down wood replica 



M y wife wanted to restore an old 
Icirt'iL 1750) spinning wheel of 
tho type having u kinn tog and two 
shorter Ices. The shorter legs were 
missing and had to be recon- 
structed. My solution involved mak- 
ing a scaled-down pattern of the 
longer leg and using it as a guide Lo 
turn the shorter legs. You can apply 
the same technique to turn a scaled- 
down replica or to make an enlarged 
copy of any other item. 

First* 1 had to calculate the re- 
quired length of the missing shorter 
legs. Based on similar spinning 
wheels seen at museums and in 
books* I arrived at the approximate 
length needed 03 in.). 

Next. I made a card ho art] pattern 
for the missing legs in the following 
manner. 1 took a. photograph of the 
larger, existing leg. Then \ used an 
old magic lantern [an opaque projec- 
tor will also do) to project the image 
onto white cardboard taped to the 
wall. When the projected image was 
the exact size needed for the smaller 
legs, my wife traced the shape and 
cut out the pattern. 

You can use this technique lo 
make a pattern by taking u slide of 
the original item and using a slide 
projector to enlarge the image on 
the cardboard. 

Next. I used the cardboard pat- 
tern to turn the legs. Since a Wood* 
working lathe wasn't available. I 
built the following setup on my met- 
al lathe. First. I measured the exact 
center between the head- and tail- 
stocks and made a mark there. Then 
I placed the workpiece in the lathe, 
After marking the middle of a 1 x 2* 1 
centered it across the lathe from 




Shoot a aihde tf the leg lo be duplicated, 
then project li the exact a ire needed onto 
white cardboard and trace the shape, 

IBS POPULAR MECHANICS 




The two smaller spinning-wheel legs are 
scaled-down versions of Ihe larger leg, 



ht- ad stock to tailstock tsoo photo, 
bottom right). Shims were used to 
level the 1* 2, and it was taped to 
prevent movement. 

1 thumbtjicked the cardboard pat- 
tern on top of the 1*2. directly over 
the workpiece. I ground a suitable 
tool to turn the wood and tightened 
it in the tool holder. L also secured in 
the tool holder a length of 1 0 -gauge 
copper wire ground to a point at ita 
free end. The wire was easily bent 
into a H- shape so its pointed end 
touched the cardboard pattern 
above the workpiece. 

The rest of the job was a matter of 
setting the metal-cutting lathe at 
high speed uml cranking the tool in 
and out along the length of the 
workpiece as the pointer followed 
the pattern. By making a sealed- 
down pattern of the larger, existing 
leg, 1 was able to reconstruct the two 
shorter logs of my spinning wheel — 
without ever having seen the origi- 
nal legs * — tvau K. Frail 




Author, lacking a wood lathe, created the 
scaled legs using hit metal lathe and me 
setup shown above. The cutting tool la 
locked in the tool holder; the template lo be 
followed by wire is tacked lo a 1 x2. 



STOP WASTING FOOD, Time, Energy, Money 





SUPER 3600 

STAINLESS STEEL 

VITA MIX 
BREADMAKER 



SAVE! MAKE BREAD 2S 

hamburgers, cakes, peanut butler, 
baby foods, bland diets, purees, party drinks, chopped ice, freeze "ice cream " 



The one that throws 
NOTHING away! 

Now is the time la start saving money 
and the nutrition In your food 

Use patented "impact" method— not otd 
separation ’throw-away" method, 

U-S. Dept. Agriculture handbook says: 



LEMONS (VJT. C) 90 mg. 346 mg. 

ORANGES (VIT. C>“ mmg. 319 mg. 

)Ih Cfl-I. Valfiuin m p* r rHHf el fruii 

Now you pan get up lo the nutrients 
shown above the Vita Mix way. 

rP*fli svorythin*' is Ihe Vi I A MIX* ■***} 



*3600" VITA MIX® makes them all INSTANTLY . . . 

SIM RLE AS ONE , TWO, THREE . , . 



1. MERELY PUT FOOD IN 
PATENTED SPLASH GUARD 
ACTION DOME"® 

Allows steam to escape safely 
when using hot liquids! Your 
3600 Juioes, Freezes, and Cooks 
without Burning, Scorching or 
Lumping foods. 



2. FLIP THE FULL IMPACT 
LEVER 

to activate patented reversing 
motor. Hammer blades smash 
into foods — as they revolve and 
reverse — with tremendous 
HEAD-ON IMPACT Instead of 
merely pushing them around 
the container. 



OPEN THE PATENTED 
PRESSURIZED SPIGOT 

serve Total Juice® "Ice cream", 
hot soup— over 000 recipes— 
by dish, glass or by gallons. No 
lifting, pouring or lid handling. 
The first time— right at the table. 
Large Or small quantities. 



The easy way to make home made 
bread - not only fresh-baked bul 
of fresh-ground grain with precious, 
fragile vitamin oils retained for that 
yummy ' J 3-minute fresh" flavor. 
Only VITA-MIX^ can grind grain, 
mix and knead the bread ail in one 
easy 3-mlnute operalion / 

No need for old fashioned, oversized 
bowls, kettles, dough hooks or stone 
grinders that clutter your kitchen 
and take so much lime. 

' 3 minutes for us 

3 rmnules hw you n you i re new *T H 

CHECK THESE FEATURES 

□ Full 5- Year Free Pans 
Replacement 

□ as. Made. Nationwide Service 
a Self-Cleaning 

□ Super-Powered Motor 

□ Save Food, Time, Money— Now! 

O @ Listed 

□ Heavy Duty 

0 265 MPH Slade Tip Speed- 
instant head-on impact in sate; heavy, 
staritess steel concussion chamber 
O No Other Appliance Has Vita Mix ► 
Features 






Free Recipe S»k 

TOTAL JUICES! 
COOKS! 
FREEZES! 



WRITE TOGAYi - Phone I2I63 2364840 or oulildi QMo mil TOLL FREE BOO-3ZT-279D 
Alaska and Hjmikl cell TOIL FREE aMOTSMO 

W*«eAkSHTOY0UAakAMTFQLOEAgJM'qy«ul*flt 



«B> U IMPORTANT - SiJJpliM *■» Iimnwl We Mill WWNYlhiftfl pfiwHt rajHwwiI ilourtcwq due kn [*r» (j) "W*l WE W1U. 

f»U OR©€f*6 *5 Tt-ev *r£ RSCEivE t> o*i » tf nci i mi tan bVwn* bu* 

SEME THU COUPON TOUT to. 

fflTA MIX* Cotppnrtlon; "HUT OfrNtafl. Durt, PHCOMJ 
NTS Uriw fiowl, ChwHuvd, Qhfci Ml W 






WT' — ***7"r^ 

' 1 — "N 

* Bvy Fidofy area ind Save -■ ■ } 

* Th cusaflds in Use * Fr« Sroehuf E - 

* Easy fcOTiemrAff' lialalnabon i- ._ 

■ IPimedSsrte srupflcnt By UPS «F iPP " 

«ElPHA 1| tgjjipr*ii!Ji1 Co -ftapt. PW^EJ Bjf-pai. Ml Wtfll 



EARN BIG COMMISSIONS 



Telephone Listening Device 



iiniaMniwMairnmiM 

Ion W»n 1 * Yav IrtYrt N V*yH Se*i 4 Tl*** 



— S 1 □ to S20 in fin hour! 

Big warnings. repeal Pusiriesi Car 
shops homes motels resiaur^rtit 
FACTS BV MAIL 
aOO-5??‘Q4«f or 
. ChvHflO IE 



COMPONENTS 

Cluck Hevrmnii HLpirc-. OuirtT,. ESfc 
I'p^CVI flrmtllholhr-, fiTunEIWlirr Vfc'-p ■. hm | ft n 
«t»ft Tinpfe Cfmror, H-lliv Kvv VkimLfc Wmh- 
mniieriv Urn Kami:. BtranplMi. WHjI H»jvI 
P^l d»k K*™k 1U«, fc PI*!* 

A-MdirkftV. i I muslin J, . H Jl. ,n, QuMtf* PtIMt 

S™J $1 00 for m hgr L'jl^T IMiulHm 

m udotJtf 

„ ^ 5 fWMI tHTERFJJAEI, INC. R« 1. 4 
ail Wit MfMM Ut*,; cBlf. IIM 



Wireless Mic 

lQ hm& mar powered (W. *WS 
Errant; ug tfi > iBrte 15 M*t FM r*hJ 
Emkimhiwui 1 Winery ™tmi 
cm [SMi ra-iaon or M*a ti* ,4 - HC* «Wp»hvfl v* 
hub Uftl Con*, P.0 Kn WUtt M-tam«vFL 32M1 
COPp irtI Rir «lsrpg OMrirt^jlWru.miM «r*mWii S- 

USl Cvp 



119-95 



WORK FULL OR PART T/MFf 
Shew frl& FREE SALES KHT filtering com- 
pute Up* low priced bu&ipus priming md id 
v*cliiitlu to butlneii ptopl*. Bond profit' 
*bl* r,p*jt buElnesi. SUrt now. 

NATIONAL rncii, JKC- 
jjP*. jUj mwrm (WCAW, iLXJHcra whh 



Tli ClHOtT TtSriF lor Hufentei v4 0*ii>tMrull*n 

Idul Tor trl4*f kWk-upE. iKMi'ff shorts A wr*i 

ftfl«h«nvioeqnrift6 dAFVM— hind- 4 
handle. Slews l 1 cjEcwt i* 1w*. I'll gfduhft 
■Vi rn nnd SO imp {tiffl® 

Mald«tAvlftn _ _ ----- 

- - — — itmO*rfl *L,td 

bqlb Jer 6 A 1 2 volts 
|adipaato24v| tl 1 Dftplul 
II &0t>4iw«4 ind hindli ihfl 
rnrt*l tl 2 60J. O S A. iiflhr 
Mail del rfiG N*y or** l*n* dst— chaefc A- S m*ts 
HHU-MV. IDCPI, Sbi 11347PM, Eincihititi. flbie «J13 




j4j«M»eh ii_ 

"imry J >»»4 rv.r 1 n,» rJvn d ..„..._ 
tpMlUirUrLCpiiplMfti IMHk M'.'iui. 
'jVi-i’i rtr lijr t^tfar.y WHinu .r,.*n[irg an, 
w*tM nvacnmi ihome nail a«# (run 
C^T*t 0 o r.vt q tqi K V'. POEXPiip 
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WIxiDt FKILC IPhIlLCi 




DUNE-BUG 

5 V*pifli flui( A IW> 
e*. how to twFi-d K 
th#F ■ liH. pr leer an 
' p, VIES, *fl«l ISI4 h 







seal J) f»r □UNI-I1FB m til 
Kit* Mf|- 

139 1 tfUBftHt h2dU PC 

urn. vito 



FACTDHYf 
DIRECT! 




go cart 

— bolMogellwr lit, 

s 69^ 



go cart 
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CAREER oewfi YUM* Tl£9 — ..jr*vrj VJP ■ I-Vnv 1007 A [U|> IWWTA 1-rV* 
r*w- J Wq need » [tins tet^le* ■*«*—»!( FT®5 

CTOTcr iwnwi [a«h™ Kjc*. tew OfpppwnyvW aru tarn htM i 
■■-win eit-ij :i!<K>s t ru*j j*nf Sn' Dwtnwii 
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PM LOOKS AT 

NEW ABRASIVE 
SYSTEM 



W e recently tried three new 
sanding' products from 3M: 
a sanding- file kit end two Bend- 
ing-wheel kits. The kits contain 
adheaive-backed strips of sandpa- 
per — one each in coarse, medium 
and fine grits. The line is called 
Press 'n Sand. You simply press 
the sandpaper on the tool and 




The large 4-%-ln.-dia. sanding wheel 
runs cool and cuts at a fa*i rale. 




Contours of the sanding file permit 
landing a variety of Irregular shapes. 



begin work. Peel off the paper For 
replacement. Extra adhesive- 
backed sandpaper is also sold- 

The file kit costs about $fi. Its 
contours make this tool handy for 
sanding curves and angles, shap- 
ing wood and plastic or cleaning 
intricate surfaces. 

The large ^sdn. dia, sanding 
wheel (approximately $ 10) at- 
taches to a portable electric drill 
to strip paint and shape wood or 
plastic. 

A kit that contains two smaller 
wheels of 1 and ^Vi-in. dia. ($7) 
helps on close work. 

The Press T n Sand kits are sold 
in hardware and houseware 
stores , — Rosa rio Capatvsto 



la-a POPULAR MECHANICS 












■ Solid rubber, bell titering. swivel catfert . . . big 3' diameter 
Large solid rubber, ileel hub main wheels .. .1 ' diameter lift' wide. 
Handles are height adjustable from 36 Id 4I>" ______ 

Heavy-duty construction . . lotal weight 27 lit. ilTTTTmTJ 
folds up id i compart 3r Itmg 1 19" wide i ^ hfeh . RUUJUpi 



kfSS.gs> A 



Heavy* Duty, yet versatile & compact! 

cter; FilFin- torn below atesond witftcheck. ^ncmey order. 

JH Order or endd Card mfoimalHn ID O.ft. \ | MtustnM, lot . 
* Ptt-BflZ. 1 1 TOO Hampshire Awe. S . &lMminDtDD, MFi 
9. ttltt VQUH ORDER TDM! - CHARGE IT IF YDtl Lltl 



Check these latitaslic teaturesf 

■ m lb. capacity In Vertical pOllUOH. 

■ GOD lb. capacity la horizontal position 

■ Heavy i& gauge stool-tube. mslal handle and Irune. 
* Quick release hllch-pim luck handle ii place. 



winut sum’s 



industrial' U jAD capacity 

HAND TRUCK & DOLLY 



Save lime, money, effort, damage and most of all back strain 
. turn lough (obs to easy ones. 

The 4-wheel design and interchangeable handle slims you to 
use it vertically or horiio Molly it's like having an extra 
worker for every job! Handymen, yardworkers, homemakers, 
office workers, maintenance workers and warehouse 
personnel will all geta helping hand. 

The UMmttt Huff-Mf Helper! 

Use if lo move furniture, shop equipment, garage items. 

Irish cans, heavy TV set?, appliances, office furniture Use it 
as a lawn £ garden carl converts quickly to hold plastic 
bags Tor leaves and trash. 

Shop md Compare I 

Before we Interned die 4-Wheel Wonder, you'd pay nearly 



H M for a carl with ail these features. Set now you pay a 
Inchon ql thai ! Plus you get 100% guarantee of Htiefottion, 
a full 5-year warranty and free gifts Besides! Another 
outstanding value far you rram D. ft . I 



CredA cwd buyers, cm else rail our Toir free number C g.i tL- 

10 fr£H- 500 G [Hft Nlbrislm BDO-WZ-BZm 

Ml| — — — " — ■ — 



SPECIAL OFFER COUPON 



Wy Jl FREE or ObnaaftliM 19 kHp U H mri KflMty MtWTM, tou BWI 
otdHranytbiH tof ■ e#mpWi i^Und . IrktludJn^iMiJipInparnfl F 
6f NO TO AND WAKE flEHlTteJvCE *>KMflL£ TO: 
UlR.J. INDUSTRIES, IHC..DW 



_ 4.WM A E$ » (tat H W Wt 



UMMnl. 

D CAiFBvRIr GfwSa GMetwCml OAirarrafllmnsi 
Zlmneri Club CjCwIi BUrtln 



Ptwfl pebdi^Q 








A BEAUTIFUL GREEN 
LAWN FOR ONLY IOC 



T 1 




Ferti lising and watering your lawn isn^t enough. 

It ii vary important to keep your mow«r blade 
sharp, too. A dull mower blade tears your grass. v 
causing the lips to Turn brown, and leaving you 
with an unhealthy looking lawn. 

rit0 Tool Sharpening Kit it^ _ v ^ 

5 to sharpen the mower blade 

yourself. Our big 7 pnch siee makes a high speed grind- 
er out of any make electric drill. 

It's fast and easy to sharpen mower blades, hoe& 4 
shovels, axes and ail your garden tools. 

One Ali-Gator-Grit® Disc can sharpen 20 mower 
blades. Each kit contains 6 discs. 'that's 1 20 sharpe n- 
ingsai IOC each, equals $12.00 



A COMPLETE TOOL SHARPENING KIT for S1 1.95 

i Arts SI 6& rop thug fi- h^tg Ouiuem U-5-A. j(W 13 10 ihuo & hdig. Ohm rn.denti add l»u I 

Consists erf Snt exhj emm ALI-CATOR-GRfT^ Sl>ck On Discs. 

One 7 incfi sue B.mk up Piii ,pnj Ou.j slnirl .irbur (Ins all dnlJif 
Plus FREE BONUS Mower Blade Balancei 

VISA or MAST ERCARD cusnomers CALL TOLL FREE 1 800 543-7796 

t5 Qwv Money Back Guar^nle* (EKMpl in Alaska, Kaw*N It Ohio! 

Or send check or money order ta- Sanding Tools of Ohio 

M9U _ mmmrn — * __ __ P.0. Box 1677, Depr PM 

^U*GVl 1 Dn*Uim l I r Fairborn. Qhip 45324 

M-*.i Sumi.no Fwi * Easy ■ ' <51 31 873-3940 

All (.edit card orders, be sure la include account nuinbei R< e»p, date 



Enjoy a roaring fire . . . 

Che easy way, with PNTs Log Splitter I 



What could be more pleasant 
on a cold, cold day than the 
warmth of a roaring fire. And, 
you can have atl the firewood 
you need and save time and 
money by splitting that fire- 
wood yourself. POPULAR ME- 
CHANICS LOG SPLITTER ex- 
erts some 10,000 lbs. of 
pressure and will easily split 
2 ft. lengths of maple and ash 
logs 12 to 14 inches in diame- 
ter With an I-beam backbone, 
double-acting hydraulic cylin- 
der, control valve oil fitter, 
3-hp. gasoline engine and oth- 



log splitter easy to build and 
a fun thing to use. And, you II 
save your back from aching as 
you split logs the easy way. 

Have more time to enjoy the 
crackling fire in your fireplace. 
Use it through this year, or 
start getting ready for next win- 
ter. Either way. it's a very 
sound investment. Send for 
complete plans and step by 
step instructions for just $8.95. 
Send a check or money order 
to PM Plans Library-Log Split- 
ter, Box 1014 Radio City Sta- 
tion, N Y, N Y. 10101 



er features, you'll find this 

PM LOG SPUTTER 

Aspiiar Machines « A publtarli&n ul Ho&rU Madras a Droartfi of Iftd HEAR ST CORPORATION 



SMART 

IDEAS 




If youYe looking for ideai to save 
time and money — while enjoying 
what You’re doing — send away for 
FM’s catalog immediately. 

We have plans for shop loots, boats, 
storage houses, campers. Scuba 
tow. ACV. (og splitter, air compressor 
Smart ideas in fu mi lure! Also 
dollhouses 1 Projects the whole family 
can enjoy. 

And best of atl — we offer a special 
and unique service — photocopies of 
past PM articles What's more, we tell 
you the year ihe projects were 
published It may be as early as a 
1902 glider to a most recent 1961 
solar garden sheet You'Ll have fun 
just browsing through the Approxi- 
mately 900 different plans and 
projects. Youll find our GREAT 
WORKSHOP series teted Also our 
SHOP MINI- COURSES Timely 
energy - saving ideas I YouU see it aft 
in our new POPULAR MECHANICS 
PLANS AND IDEAS CATALOG 
Pric e 51.00 




Send Your Name and Address with 
Check ot Money Order to 
Popular Mechanics, Box 10 1 4, 

Radio Qry Station, New York, N Y, 10101 

Popular Hecharda c- * pubUcaUm of He*ssl M»0a=tm. 
i of THE KEASST COfiFO RATION 






Exact Same Clock Sells Elsewhere for $26.95 




GREAT FEATURES: 

Hours • Minutes 
Seconds • Day 
Date • Alarm 
Snooze Alarm 
Light-up Display 

PLUS Fold-Out 
Easel Back 

2^/is"! 



"Everywhere" Alarm Clock 



Really amazing — Convenient, dependable, and 
accurate to within seconds per year! ThisiCO Quartz 
marvel will stick-up anywhere .. .stand or a desk or 
counter . . and travel along with you in pocket or 
purse Lots of great features hours, minutes, seconds, 
day, date, alarm, snooze alarm, and light-up display 
Plus, a handy easel backed a FREE WALL HOLDER 
for instant slick-up. Handsome, sturdy super- 
compact This very same clock sells in catalogs for 

$26.95! Now yours for just $977 each ... Great Gift 
Ideal 

FULLY GUARANTEED 

The quartz-crystal mini alarm clock runs at exactly 
32.768 cycles per second - We guarantee it to be 
accurate within tm minutes per year. If not totally de- 
lighted, simply return Tor full refund (except shipping 
& handling). Our policy is to process all orders 
promptly. Credit card orders are processed upon credit 
approval Delays notified promptly. Shipment guaran- 
teed within 60 days. (Dealer inquiries welcome.) 

Old Village Shop , Hanover, PA 17331 




p — — * SATISFACTION GUARANTEED - HAIL TODAY! | 

I 



010 VILLAGE SHOP. Dept VZ-765S 
3*0 PopEir Sheet, Hamer. Fa 1 7 331 
Yei! Please rush my LCD Him Alarm Clock(s) (Z 5132 00) as 
Indicated below, on Full MONEY BACH GUARANTEE 

□ One Clock for $9.7? plus $ 1 50 shipping and handling. 

□ Two Clocks for $18.77 plus $2,50 shipping and handling. 

Enclosed is J (PA res. add sales tax) 

CHARGE IT: □ American Express □ Carte Blanche 
□ Diners Club □ VISA □ MasterCard 

Acct.No, 

Exj. Date 



I 
I 

| NAME 

I 

r 



ADDRESS. 

CITY 

STATE __ 



■IpleaiE 

" snntJ 



ZIP_ 



I 

i 

L InC. 1982 . __ _ _ J 



D Check here and send 50c for year 's subscription to cuf 
full -color catalog of tine gifts (2389965X). 



BUILD YOUR OWN 
SWIIVIMIIMB POOL 



MS— — — — 

FOUND! 

m GUARDED VAULTS! 
5,000 ORIGINAL, U.S. GOV’T. 
MORGAN SILVER DOLLARS 
that escaped Gov’t, meltdown! 

Rare Surviving Hoard of Original U.S. Gov’t. Coins 
To Be Released To U.S, Citizens For Only $30 Each 
.. - Acceptance Deadline: June 28 




T onight aft midnight. history will be made when ihe National Monetary Center 
opens ds vaults and releases to Ihe public some or (he last surviving GfllGL 
M At. , U S GOV T M IM TE D MORG AN SfLVE R DDL LARS SIM E XlSTE NCF IN ALL 



THE- WORLD Yes, a valuable hoard of 5.000 Morgan Silver Dollars that 
escaped Gov t meltdown over a half a caniury ago and have become one of 
the rarest coins on the face of ihe earth 

THE DAY THE SILVER DOLLAR ARMY MARCHED OFF TO WART 

Tfou see, m World War I. due to severe silver shortages, the U S. Gov 1 tf rafted 
from cmcidietion and melted d*vm some 270 mimon Morgan Stiver Dollars In one 
single action— ‘■Operation Meltdown —the Morgan suddenly became one of the 
rarest coins ever mimed Which is why the release of this hoard cr 5.000 original 
U.S. Gov t Morgans js such a significant evem in, the world of valuable coins 

FOR THE RELEASE TO INDIVIDUAL CtTliENS ONLY- 
FOREIGN AND DEALER ORDERS WILL NOT BE HONOR EDI 

Mosl significant, each of these original Morgan Silver Dollars, is guaranteed to 
■CdfTiain 412 & grams of ninety per cent line silver.' lo measure 38 t mm in diameter 
wilh weight ot 26. 73 grams and wall be accompanied t>y a CertificaiBot Authenticity 
fo this effect lor your owe insurance purposes 

PRICE GUARANTEED FOR THIS SPECIAL RELEASE ONLY! 

SUPPLY GUARANTEED FOR ONLY AS LONG AS THEY LAST! 

Due tq limitations ol out available supply, and the acute scarcity of original US 
Govt Morgan Silver Dollars s till m good condition, we can only guaianiee this miiiat 
offering pnce of 530 per com plus £2 postage, handling and insurance per com tor 
fhis special retease only, 

in addition we must set a strict iimil on no mom lhan twenty 120] original Morgan 
Silver Dollars per order. AND SINCE THIS OFFER IS BEING MADE AVAILABLE 
TO PRIVATE U.S Cl TIZE NS ONLY NO ORDERS FROM OF AL F PR OR INDIVID- 
UALS FROM OUTSIDE THE UNITED STATES WILL BE ACCEPTED and un- 
cashed Checks will be relumed 

But once again this ls a STRICT UMiTED OFFERING TO U.S CITIZENS 
ONLY Alt orders will be filled on a first-come. Tiral-serve basis; and ol course your 
purchase price relunded in fulL anytime wUhm t4 days il not completely satisfied 
SPECIAL COLLECTOR'S DISCOUNTS: 3 COINS for *75 plus £5 postage, 
handling a insurance, 5 coins for $120 plus £8 postage. handling fl insurance; 20 
coins for *425 plus £5 postage, handling A insurance To avoid disappointment or 
future regret. you must place your orders immediately ACT NOW! 

NATIONAL MONETARY CENTER, DEFT* SW NV 24 
Box 37435, WASHINGTON, OX* 20013 




You can build an mground pool for V, or less 
than retail value. Join the thousands who 
build each year and UrvH *$*. Our mathodz 
*■» Ipoctahy Intended fpr arrwteofl. Over 20 
Etesian s, complete construction blueprints and 
layout kit for $5,98 * SI .50 postage and 
handling. Pool hits available on requHi. 



LOBEH'S 



400 Llncpnhway 
La Porte. Indiana *6350 
Phone f2TB] 362-1334 




TRS-80 COMPUTER 
DISCOUNTS 
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4 A Cod SNACK rnS*0- 1 i i|i i.trt 
> (KHr, P«tl ■ M&tM if 5'.N blilll 

* Full FIAPIO Sm*CK W.l-b-r, « ll.U >HM ft! I || L I. 
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'"RAY” YOURSELF S1000+ to 1 

BUILD THIS NEW 
4-WHEEL HAULER 




• is or 11 HP BHgctt « StnHoi electric ctsri 
Angina * wtcfruDc tortM cartvertitr Innunli dcm 

• ftp In. unload uJnl» pau«i|on * tfump bni 
44UY 4Ti1 V > martini wfcwL Iwt Wdll EORttOll 

• forward and rmtu «car ■ nm fa) famine 
disc kiln 

Tough Hark Stnes Haulers lug 500 Ib&ol cargo plus 
you and a passcl'Sfcr almost anywhere 1$ ft P 
oppusad Twin-Binder or 1 1 H P S^ciiro-Silawad 
Srggs £ Stratton engine, automatic torque mnver- 
lers i no manual sflrttingj, aflernalcu and eJichic 
itari Steermo wtwtf toot pedal acaiififlw and 
brake {rear dual hydraulic disc), laiwa rd and ravers 
gear sot you nuntevar easly with speeds up to 25 
mph Dump tied 44^'(4D _ Air mends to over 4 ' 
with tan gate opened Many acoessones 
Solid It mi4ilt a rut SAVE $1000+. Engine mounts 
to welded a painted rrane Tires mourned on sno 
You holt parts legstlmr amt pocket ia«rnoiy costs 
Only simple toots needed. Thmisands from enjlif to 
60 hive built a Carl Heali] Kit 

Tv rn$E toHir uroUHiit tail toll faee mh> 
?53-i D3 u On Ml dug an ui 6 1 g.ms- modi 

or write; 



i_ _ me nth 14,1 gib 

, HIS. Dept N VC , 
Bo* 1148, Benign Harbor, Mr 49022J 
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SYSTEMS INC, PtMOHMl 

pourrf Oi*iii«i COMPUTE* 

MPT MO Hitnu^nm 
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Cai^* &tarOH 3ITJB 
ti Jizr-Jijn Oa Ph*™* Ho 



WRITE FOfl 
mi CATALOG 
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Satellite TV 1 



We don I |u4t setl information 1 
W( Manufacture Hardware? 



CKH frl-CKQ+C'Ulogjrid rnl*nfl*tiQflOQoN 1*111 

today* 

cmm. *spacegoa$t 





BUILD THU OUTSTANDING *5' * »' BRICK HOKE 
FOR UNDER SU.000— APPHAI&ED AT MS, MM PLUS. 
MANY ATTRACTIVE FEATURES SUCH AS 2 LARGE 
BATHS, THREE BEDROOMS. FIREPROOF WALLS 
AND FLOOR. A FIREPLACE THAT WILL HEAT ENTIRE 
HOUSE, ETC ENGINEERED AS A EKMT-TOUR5ELF 
FOR THE AMATEUR BUILDER. NO BLUE PRINTS. 
EASY TO FOLLOW STEP ST STEP INSTRUCTIONS 
ONLY H 2. SAVE THIS AO- APPEARS ONLY ANNUAL’ 
LY. RE. WHJTEHEAD RT. 3 BOX 317 VINTON, VA- 
241 71 
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LOG SPUTTER PARTS 

MUM bit IM* MM MNP 

5.yflp4*i 10-4 -&PH |i p« unm him 
prtHrUri is ne*d*d Tn*n melts flown la 
luwer GPU Jfc jp -a 250? PEI R'Dh; hirtc 
rglaliOn idmtctwupn- XMntti MWI 
IZ'tM HO 



uu mih 1QHP bc greater mt 

4 WAY CONTROL VALVES 

Built-in rg|||P titei V Input port! V 
cyliAdBi c*iili ItwitlOfiY 140 

tW>m prfiltJf WMivi detent an -du'n 
llfl/ST/flU flon'l h**4 tip Bfllfl h i nflli Jlfrn 

eiojvo m 



3' p|t!4" lfrpl(l 1 ' rod U Ifll 
iiHiVi Rod C** go 
I1N11T idfl tH D 
ids 
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HEW ENGINES 

Swp TiCiimsefr w &r*H» r«fl^ 

bmv-wl 

1 HP T« u mi#n i«ou sri't ) r iMPI 
iQ HP tcsuKis*ft ikwI sun T twH 
10 HP tKifflvi*n itech*c ihirl 
itemcln Shah inginn nilUbH 
Haa«y dt-il i ^SiTcht Spin hr inmp.iln 
Send |1 CO In discount catalog on Vateai. Cyturters. 

FradHi Tadln Ufedgrt 5 r t$cl Wrrtn M Ca j l Parti. 
IpliNirs. Trailer Psls. Ghnnracprs. or ttffl iv Catalog 4 
Iphtlor Doin'- A *"JMCr WflhHd W| ihip UPS 

xtmiin:n\ HYitKAi ucs 

P.0. Bai 1221 D«pl Mil 

Bumulllt. MN S533T KHZIHUBJIB 




For iht In a erics gr^iary r arnj*;'l you can cam a MII-sim a-ntnue tiasM: w 

madam ^iill' wing jporti car Cfnipat 175 veiling reolicarE including bdrit 

ifiaditeri iq ir d-ffg ne W;ai?g:ictjrBf5 from all ever rib Ihs coantry oner ',?e: 
Iterfust Mt-on bacy Mts lor M&y nurne assenMiiy 
They ie lermus sulwroluSt} deugr«1 fur p5wr 
feonan-y and (errormancf And all arc jujca do trll 

*flr i nsacuan cn Ehei- appaTim vjM WT T dM 



f riiiEform yoirr olu clunhor ttHo a clMUt 
nj^iJsttr or dXOrtc 6T tfl5Ftst*r. RmO^rBo^ KilSfir Plrtlb 
Mustang Cjtpn (folkiwifiin Cflt'rNr CwryiFiNl rt-lfS 
Oarsiin Tuvdiji dopini to.*' Toaicanr iu li-Hnoro* 

Mt re *r* In it a tew uf tt» full-size in cir* voti if fflicwtr 

4poi^h( - t.Estd - WCLTO -tsrrari 

* fwrora * Hercwei * ftiflarn O Jiquir 

* Cocrj * Autfeim - Lim|»rgnmt and mors m 



no cifl cidB-irs-omfl 
l:|i? r'!SCiM*-us qntri 
□ in chPiton-us mi 

: KH Cm MOrUt>tr JHfrt*r 
I r*t #Ur* dm;*- *im .i ;- mrtci < 



■ Ck*t 17^ Kit Cars * Fr-nnl. a^T Mid-Engiw Kill ™ 
* As«nflHy Amcies * tt * GulfWingt t l«lf« 

- DrvU YaurMfl IM* * ferntr Making i &uinfl f ictj mom- 
Sflecsal l/J Price Smuj OlttrH ... JMr Car MntttWy... 

See huwUifli ol us«l Ail cir bargaim and nr* kii inirijtf 
Only inryfar Ctdltf td«. tiwrytm* uwr 



im »i.m n»r»hiH fie^ 

Mailed Immediately. Sot# On If By Kail. 



FOR THE NfcAflESr WUtTFs' T^Al Ffl 
AND A FREE CATALOG CAU. TOil FREE 

t-0O<M&4T-«T1 P 



SPORTS CARS ; 



mmts 



Find twice the treasure 



WHtff-S aCCTAONlC*. INC. mi I Hpum VaUar IU.. nmt Hmt, om «ZJ« 




Mm fen AGCO 

F fl»» ifi?- buinpri tropa at frufli ^trUtiei A h&wr’i 
'tseHjf «uruni«L ? ■**. mo^ey Cura Inal \x*m3 l-rr" AOCO 
j i Hign uw«j nje- i-nes (il gianai!i t cii',4 

E .' Wr^nialK)!d» £*t R tCiKied* Trlij em.0^hrrao*t 
— iftwdi njaicw rawi i to Jmcriet'SftfD 



WttOS PAST AfiCO TiULlB-P(?WE»H« TILLS DEEP ArFFQllAJT ACCOTlLLH POWtnHOl TIlLSDKLP. 



JUNE T9*2 1M 








No monthly program charges. 

Receive up to 100 cfwtftfls or mo«. teptnding or 
your lOQrbMl, on a SATPfiQ precisian-ft-mf! JfltHini 
■ Three motels te tficoa mum. witb special tn- 
troddctary prices ss In* m *4 L 69&.(tt- B Easy la 
issent&Et iiM instill ■ fxtiusivs single -pale 
mouftting ■ One-ytar warranty on eisciranic 
HunpcmEnfs. shr«i yaare on na*r parls 
for a FREE brochure, «H lolMrae. , 

in Wsm$in. tall 600-752-2175. Or. write 5ATPRD, 
P 0 . &M 1 017 , JaflKtufti. Wl 7 





A mi.£&Tlnc for htHh twice tnd 
'ti™ brtrtRing you imi 75 jmtKi 
plini prr yepr... for building thr b?it 
of Lift* Anwntifl, Sheief. EjifcWih, 
ConLemjwfirji fitrniiuw, ckxh. 
ley* limpt . f |fl* .imrl mi*rli nnw* . . . 

ALL FOR LESS THAN. IC* PER PLAN 

Pl.t \ Regular irtwEf* wi ^ lv.jp irpn-. 
lii-bvildani, finish biff fechni^tm 
And mamv-maliLinsieii 



I TtAfl |S itmuniy teH»|-wW |!|J.ffl) 

! ill? hrmirSity IfrOO 

Frvr^pftaw 1 tfir-Sfa 00 2 ytjcs -kt 3 

iftaaM-TiahitpaifrfWt in US ftmtfe' 

The Woodworker^ Journal 

f.O floxjHd i« NEWMllFQRP.CTibrre 
I NAME _ 



ADDRESS _ 

cm 



— ■ mtttyy hj ret ff ymt r tr mtf saiiifkcl ■■ 



Handy 
Dandy 

Solid red oak home 
workbench, Butcher* 
block construction, 
Accessories Optional. 

Write for free 
brochure and 

g\nble ■“ 

niyiJT me 40S1 AJlmord Avenue 
DnyLrElU Louisville. Ky, 40209 






I tyJE lAf^eiaiNlUlfflfcMi SpHTsJr.; |faJi£fttf VVHWBTl n« 
“Jflit* ewi mtfarefl udflB rmcuhiBd swfaa All rh® wiin 4 
wiabi* kpwtf toiipfll n66i» SFMi hg burning nr wooilj 

R6ifl> 10 »trt mi at »* ien use pun Powv «fd ilcniie 
Mirtng rojotf Knswww with tracking sontii* Tin Tjfcfa *ntt, 
Hihsr cjup 3 ? Aanp Mir yn n^m wiigni «n be n»wd w 
IWHA mjinrOfa wiy 

tSWn Sruppin linttflfSjnair |Dur Prleti ns 



ELE CTRICIAN 



:0H lUMAT MWi IN MME TIME 

Maka-iiiTi mimtr in -span lm while j«jo [rain far * falN 
time fab. Do aU fab* for (r>rmh iml ucifftihaiv S#»i 
memry tfatnf juirr d»ri cktVtoJ Work L^rh *v*ryEftini 
fmim ccpsin jruJ tnaiPHnancr WttftpfcttfetaHtail inwaJ- 
falfarte NO fefJHCtui tKfWHiiHf EvtryttiHlB: ti- 

plaiftfd fa Iomiij*! vrlth pkoLT or 

dF*w>fi|p. Jlsgrtn*. isid. proiot. Took, malecalv 4 ew. 
(4u1p1rnt.n1 iiKluilid with count. ApertrYttl far Vswrain, 
»ml C-l.V Bs reiJjr to lake ilsncvL inf eketHua* hrtfv 
im niTiwnniob DJkkd tv rink, city 4r county 



i riicuitun stbwi. hpi ftOSf 
rJ ICt CMHr, Itmnw. PI mis 

It 1*1? ™ IhiC W how I U> Irwn .1- home 
llbie to Hi jn 



Build a picnic 
table you can 
store indoors 



I HlllllEll : 

_ J 



Parking a bdky pcnic table 
indoors when sunnm&i is 
over is practically unpossiNe 
So II sits in the yard or on 
me patio 12 monihs of me 
year Not so wlm Ibis unique 
design Boih table and 
benches told scissor-fashion 
inlo an incredibly small 
uftll which means the whole 
thing can be stored In 
your garage or basement 
with room 10 spare. And 
ii made of redwood, the table *111 iasi for 
years. To obtain piers and inslrucltoos fen 
building this stowaway labfe send $3,&S 
10 Popular Mechanics Plans Service. 
Box 1074. New York, N.Y. 10101 ®2 



Foioeo 



TO UK 




TRAIItfl FOe me t&* - tfarro Ira.^ TrB,l*i 
H‘| afaapK fa*rr U>Mlffr l.OM Ibt f ibsrnfa*^ 
fiMdy IS tow Fin, eft mtorfar OpW WVil* Bjro 
F’VS U14qL ?1Sf Xv«ni« Nonn Piymuiff MN 
S4*Si F* RjH c» (atfllog 13. OD !o omwr 

postBqs ana nsmdn^ Chwfs^ 



avt Ga» 





PARKS ^THICKNESS 
PLANER 



Thm PARKS NO, 



95 W 4 compract 



mode ill if pfk*d 
plaruer with mill 



planer pretirign 



and rvu«dn«u 



Mm tfun 50,000 



m use around Iftt 



world ¥fr«A NOW 



lor eomplrta da- 



■ 



WOODWORKING MACHINE CO. 

I SOI Knowlton St . Ciwtlftrttfr. Oh t«ZZl 

iiWbi OtQ ifjrdy fVoOE^P r b"4fl MjtSift^a Smc» > 6 B 7 J 




BUILD voun OWN 

SWIMMING POOL 



¥o«f ha huif-oLw in-tht-flfouiMS pool can be 
inilalW tuf vourwHf *nd onty one helper. 
Writ* Teeny tor Fr** Infonrulien 

WONDER INDUSTRIES burt on 

PO eox 1M* PAAAOOOLb. ftflK*iU$AS fS4» 
w pHONt 5UT-^3^flows^ropftyi 




Hnvy Duly 
Log Spllttert 

Hvntwiai wig mrtsMl n 
dUMunl w(« if mru Jl 
fan mo*h iriib;<lr Julifl 
sit parls far building your 
nwit Ssnd far itpe gp|,it«r 

0-OilHirc oi CM! 5?r rum. 
Ptot (UKduM Mrrt mtilo? 



Narlhirn Hydrauha. ?o Bai izzi. di«lpmh 
lunavltl*. NN SS33T 01 2-S94-A3 1 0 



T90 POPULAR MECHANICS 










SHEET METAL WORKER 



IRIOK 



MU LTl-PUfi PO S E 

• SHEAR 

• PRESS BRAKE 

• SLIP ROLL 
■ £4" WIDE 20 GA 

MILO STEEL 

ALL FUNCTIONS 

OPERATE 

SIMULTANEOUSLY 

AMS' PACIFIC ONE CORPORATION 

410 W PiCillt Coast Nwy. Suite K21C 

Newport Beach. C A 92663 1ZT4J 645-5962 



Save 



to @200 per year 
Your Hot Water Bill 




Fortvbl* fttoAffl 

5 warn y\ 60 sac on* 

CLEAN: 

Eng^nw, Av fm*r*, Limn U m i *i » 

3 ifoaf gunntM on ha bn, coto uh* 
bfW»liwwp. prawn* tow! Wwght i2Qltn, 
AudMry punv r«QiB*«d on low wtfto 
mtkH 

W iMrt HfQ. HfC-t Ctopl. I4q 
HP Wear &TH*^?JaOgre WV WQOi/ 




nit 

bow to build i mu, 
mil* dlwl hid tnMQ icytwim, «ad HOW 
ll J t all lih* itt toll rjutjlijnii ns book Writ' 
ton br on* of toi Utob known MAmW* In 
fh* Jlrtdr 304 pp.. HI lUu HunI- bound 
Only ULttl. Order No 1DU 



Itab bocws me. SK'u*£s!S 



l m mi* 



I ESddI 

quefi 

I 



GtNUINl HANDMADE WOTS 



qufliity leoliw-rfWflf styles-rKJSonnble 
price* , WRITE FOR FREE CATALOG 

- *%*££ 5W @6 
re. so* e ^ t* . mu 




SSy DO 

Tu^lf 



Big pppdf1iHMji« Big 

□'□Ha fair, qijicfclv 
Full or p»1 lime Igjm 
at hems. 1 1 "a easy 

torlali 

Ltc. Stole or 
ftppd far VTtor # ns B*fia 
Name and address lo* 
_ FPEEOoo* 

1, 11HH 

IH.I- S?,i, vV x mill FHH, A I. BJ4J* 






ENDS WOOD SPLITTING DRUDGERY 

Nto lew e«t COMPACT WOPEL Him irfliler typ* wdiieis 
and hitch coupler lor UrtotrL tiin-ps, ", calt*&<r|. 

IQ ton rent, 1 cycles per min .. splits 
log* 26' I 16'. Alsuirtll- 
■stile lor B‘‘ wheers lor 
trunk transport. 

For details write: 
tivii Inliaiarlflt. I*.. GipS P, Bni 6K Piqw. 0, 1535* 







GARDENERS 



A Small 
Wonder. 



The 

Masporl 
Home 
Gardener™ 

So light and versatile you can use it 
for most of your gardening chores 
Many use il every time they garden! 

■ Lightweight Just 76 pounds. 

* Tills, Cultivates, Weeds, and morel 

* fills like a Rear-Tine. To 9” deep. 



0 

Ma&porl 



cn* 

Stata Zip. 

1 

i.l.: 158J Uueorl Aowic* Ine. 



an hour 



Assemble 

MAQN ATRAC 

Crawler Tractor Kd 



for inKxrrurtkKT. and to: 
MaspwtHnwkciirc 

200 Gate E Rtf . Dept. PMH-2656 
Saisilito. CA 949H 



1 STRUCK KIT. &epr PMEJ C«J»rtiu, B . 

I CATALOG - Showing M*gp*trflc Kir tiyialfuCIBO 4 
I totoiay rutlkJAg uMS - II 00 

{ 

I MOVIE - or Magnairac Jr achon (Omm Crtto J 13 SO 
[ Name 



|! Citr.Slale.isi 



LIQUIDATION 






AT BELOW DEALER COST! 
ELECTRIC, AIRLESS 

Super Painter 



Wo >n ciMtlprrssiif 
needed' Just plug 
irnaa Li 0 -1J0V 
tHitt-preng 
Mcfcel and 
stnl 
spray 
painfingi 
Simple 
io usf 1 



Multiple-pui pus*’ 
It i 

liquid / 

mieclrrides. 1 
pqiticKhn / 
fenaijep. / 
•tool 




The quick and easy way to paint! 



Jill) fill |h* iturtiy 1 rjL'jrl ulj-ilic irentoirusr itolh 



'r*»i |h* liLjAr' in<f *prj*. 

7(1 *JjLUl tn« 'lit nr tow. (umi a *nub Jpi * lurtjk 

totflV Plttom Ehind * Hill* IkjJ [h»f *n*v ir^nwi th t 

obficl brnrg Fm, irn*ltor ipnv pattivn, 

itoeid r^lnuiF IVkpn you hwvv ntnugh [UHnlifv^ [4b 
■>lu brick wulto, rannoit, iiyftn'iv ihn 
Pjtrvfnr mro, biilt 4 tourh or rtfkrr tt>r !■.. ny jo Jn 
Ij*l* Fh):i.+.‘, bnuverq,. radialEiiiand m«i*liu4jp1Wni. 
fur*, Super Patntot ic limply towilcl And Tnr big 
IQlMliCh w t hlbH to 
■bfrt* rlt . Suptrr 



'alutof 



U»* n whth t»to*. 4'ijMto. 
piinii hhrltoc lacquer 
wnliH. ilaini.*ridimarn 
eli 11 with W14PI 

bid** toto p««ficld*t, 100 

• IndMiiw a B-tocn tn«l 
wirh 3- prong plug 

• spityr up 10 lOto at 
pc imnuto pi *v«t*g* 
Height Umk p#if,r 

• IndwtoS 0 In*, tptoy 

I'DIile th*l Cr3U hlFMfi* 

m yji*'Pl v cf Uputdj 



JManulacturEKs 
Suggested Retnii 

*139.95 

$ 




(wlukUtoito Silk, 



CrirdJi cjif tf r»n endmr by phu*. 

aft) Toli-Free: 1 - 800 - 329-0609 

I* busy iicin*l. qi *fi*t buinwti iNwiy. r» 
II Hiwnrato Mil l-BOO-Z2B-2GOfi 

24 liouri I tf*y. 7 dav* • hHi 



C.O M B. Cq itopi n ) 70 acw 

6 B 50 WlytiEl Blvd Miniwpllb. MN 55420 

.Sis** PM.Iltl*r|l? *| 1IM tun plij I -3 to 

re*cli. tot ihippuifl *ed kirtltoia (Alow J 4 F iMt i hu Hr 
bv«rr Adil j j wm » *■.!*» rf nnl by thee* Serry, >n 
COD ivdin I 

r il mninutp rmW'li |.JU ST. *l#l* Utol 1*1 

My di«.h n- moot* it *ng to i*q 
CIiktq* HIT toi^t*rEa»ii| ytSA 

Ato tip ' i DtrupcCMl 

Aa* N* r.f 



nrASt PRINT CrlAALV 



Ls 



CaOiMuBi Co- 



ONE CP TMf; hlAUON'5 IMQESf 
AUTHORIZED MAIL ORDER LIQUIDATORS 
Of CONSUMER PRODUCTS 



6ffiU WAY2ATA HQULLVAHD 
MINNEAPOLIS MINN 5S42G 



JUNE 19S2 191 
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Build this beautiful 
Dome Home 
by yourself! 



Enjoy super-low energy bills 
and house payments 

5>w uj> 10 SM on uhllElflt xna ufi 10- 80% an 
OuJUUnflCMti Bvitriiful Wqhnl*r fl y CVjmpj g*thj«uc 
ftDiviBS a rt * ?,i rsmely ■wpr-tfNci«nr. untolHvably 
*f*ong. oarthquiTt r*jl»l#ni. imjMt)' t*j atsiwi'bl* 
No ipflcjal i moil v frfcciia vwnuw y CM unique. 
p*lpnt «4 bi^iq «ng *y*tom ™eh homii tornslryctign 
■ iwistr tv oa^M 

Mor'UrFCr OOrn-a* O’* -C'Jl . tOlO«-C tnfeJ lN<l ftc>- 
agai llart al (3995 Wrjdrb up !□ 3. 100 iq n 
5*bfl tof our to I or CrI«I«« A Pl«(i Bq-qfc - * Utl- 
THIed fjg*i «t #aeHtirig-. *flordflM* horw &iies 
aul[aU* (Sr an » 5l«r« 



1 <*M i H UH CATALOG A PtAJlS ' 
BOOK, EiKtoMd 4 » W. poilnt Ineludtd. ■ 

I QAtco a*ftd ycuF AS-SiWBLt MANUAL rov anaddT ■ 

i l!M 



| UR (TATI. ZIP _ 
I HHITe K 



<H9>om, Dipt A&4 
ftiwtnie*. Cam. iirtl 7 



I 



TILLER USERS... 

Can your machine 

do all of this? kA? 3 . 8 Q] 

* Hindi. wWi Inn ONIMHD VuOVf/ 

* EVENLY Ian t till 

if Shred ifietititB wittoit tmtHni- 
if Lnw NO WMEELMARK5 Wt FOOTPRINTS. 




The TSOmT* ROTO TILLER POWEfi COM 
POSTER can do all thi* and noft! That's why 
serious gardeners consider H the 
finest tiller available. See for 
yourself! f&r complete details. 
OFF SEASON SAVINGS, and FREE 
3Z page booklet clip this and 
mail today to. 

TiOT-BILT® Tillers 



< tinw-P 9*ti tMip*it*n 
rnv.K.v. 131*0 
an- -aiatTiii *h*t *t 
n dBcMinf ifiEn ami OFT 
in ta mttt lar i ilnUIri 1 c** 






^AMAZING 



SCIENTIFIC and ELECTRONIC 



. DEVICES . 



smi oaWtHPiDmPar: 
™«f£d!whdrtliiqtezi Fjr WSBr insr: Mttt 

rv frtwaysia CM fflC^tn Sf'C S 9 .H» 
d*r. a<M if HI tor isfelKita imsl? V Mh »ii 
n hr CK> prmr tft , 3 M|fl 6 i.!S 06 S Vrm 
(Sow TV tKdiwiei FD 3 an ivt-f it 3*751 

_ M.I!MlM..iM FL'RM J’L'HI- kits ^ 



Buy Foundry Direct 
Saw up to £0% 

I A? t* Seiitttitfn 
Benches Benches itenrha 



MINI-STROBE LlQHT 



andttP&H 



EMFOflMATTON UNLIMITED, INC. 

P-0. So* 71 S, Dept. MS 
Amlwist M. H. 03031 



Magntfie Base For Dun Or 
Rool Mounting 
an. Cord piuga into 
Ctgareita Ugnief 
75..OOO CarrfJlepowfff 

WealTier and Impact 
flesistaor 
Specify Red. Amt»r. 8lt#a 
or C 3 e«r Lens 



Hayes 








No more untidy shelves or magazines 
stacked on top of each other • 




POPULAR MECHANICS FILE BOXES will help you keep your magazines and 
bookshelves trim and orderly. PM is now offering a sturdy glossy lacquered 
File Box to keep a year's supply of PM issues neatly together. The FILE BOX 
stands alone with all twelve issues intact! Line them up by year on your 
bookshelf and always have 
a wealth of do-it-yourself 
information at your fingertips. 

With every order you 
will receive FREE self- 
adhesive labels covering the 
year* 1975 through 1984, 

Peel off the year required 
and place on appropriate 
PM File Box, Turn the 
File Box any way you 
choose. Place the year on 
the aide that’s convenient 
for you. Expose all the 
magazines on the shelf, or 
keep the solid side in view. 

H's your choice! Either way 
you'll have a valuable, 
convenient and very 
attractive reference library. 

Price for 1 File Box, 

$2.95 



Price for 2 File Boxes, 
$2,75 each 

Price for 3 or more 
File Boxes, $2.50 each 




PM Indexes 
for the years 
I97S-19S1 
are here! 

Find the answers to your 
shop, home and car 
problems faster than ever, 
Thousands of entries cross- 
reference the articles that 
have appeared in PM over 
these years. 

Broad category listings 
help you locate articles on 
home remodeling, boats, car 
maintenance, shop projects 
and many other subjects, 

ORDER BY YEAR! PRICE 
for each index ts $2.25. 



SEW YOUR ORDER TODAY! 



|Vp» ilkmtimln ton few drfevrry 



POPULAR MECHANICS 

Box 1014, Radio City Station, New York, NY 10101 



PujpuW NcriUrtkC* B * puhbrmttor, at Hrrt H*/UZW«. A 1 ufTW HEASST CORPORATION 



CLASSIFIED ADVERTISEMENTS 

Rato: S5 h 25 per wml payable In advance each insertion. Minimum insertion ten words. Sow face capitalized words— tT W fwr word additional {Fksl 
word set In Bold Face at no stfra Charge, 3p Code Free.) Ttie svaiEable Issue lo place an advertisement m America's No. i Classified Section la 

AUGUST. The closing is JUNE 41h. 

Send romiElance payable and on#ar lo Rjputar Mechanics. ATT.: Hildagard E. Kappet, CtaH, Adv., Mgr , 224 West 57tfi SttWl, New York, New Yw* 
10019 Please Indicate Heading under Which ad is lo appear As a consumer service and in cooperation with our mail-order advertisers who use post 
office box addresses for their convenience in handling your order, Popular Mechanics maintains a register of such mail-order advertisers containing 

their compteis name® and stnwi addresses. 

Advertiser* using P O Box number must furnish complete name end street address for our records. 

To avoid daisy In tbs publication of your ad, pfease lend descriptive materials with your request. 



AUTOMOBILE* 



GU> GAJt FANS: MtwOi (c HCMMlNGS MOTOR 
NEWS, mfflj Iflfljml ri| av mancirtptacs line* 1*64 O v*r 
A5Qpegai fj *da raft mbnlh, crartiewl w#i UnuuiVta erf pkl 
Cdra l» Bala — fduB P&H4, W#HtLifft tMflMABWi ihjCri irx! 

iwt . OnySllttftyli pant4iu« Subst/tbs to iTe Mrte 

Ot ijlfl car null bprtey. &fnd B; ■ Hammings ***>’ Hpws. Depl 
UP. Brn IDO. Bennington, Vermont 0520 t 



FIRE tntWMtf lnp**W Ppwpt To PTjgi too T*m+ Cw 
■meed Fiw So Hoi Plugs Frt Through OH 4 Cytadet » DO, 
6 CylFUw HOD. 9 CyhKhf ItQ.QO. Pnperaf Corponflon, 
P.Q. ft.. ais, One. MQMOH 



MOT OB' In'WhHi Ei«jne**w. Cw BwhJCtNJT. Tip*, ih 

rt* uhl Yp*i l, 6 qi 3?, SauH My. Wl 534» 



flmSVEMTRUSTFflfmmgL Swirtemd Ina&jertaive. Detail 
KLCO P.D. H, Mum. KS 0*02 



enanwon. - 1ft* A QUART. ftriata U 00, SASt P.O 
171 B. Crystal B*y,MV BS402 



SAW GASGIJNEII BypftM poitjnon 0s^»i . . easily 
PM» IGa^Si tsGflrf «*4. NV 12S« 



PBOPAJIE-UETHANE'MATUIUL GAS Conrawnj 

CARS-TfiUCKMutld Vouttfr 1. THOUSANDS SATISFIED 



TFT HPd AT SB MPHt Slr»h CttWlrtiMbl* Th™ Wh*Ar 
01 Ou^ntM wortd Bacorfl Fun*. SlretrE Lag a. 62 MPH 
$P*«t irdgrrntfeti $3 «? Flans iis.oc. Cskkmia 
Cnmmuta. 14K? Uif c*d. twi. CA 0}7ll 



SAVE GAS! MCA EASE POWER1 Boisr PiDduces framaA- 
k: H&crJM. BrntULmi (1 00 FREE (2.00 pnyppti MP&Swn 
Injfldw. Son 07 PMC, Cdllrtwllh. ttlnva 62234 



WHEEL ALIGNMENT GAUGE IfWiay Cm Toll Wr*h 
WhsWs G rt Out Cn Alignment 1J.B5 FaoSIc Wheel, 3005 L 
■Mi, Tub*. QK 74104 



EDELBRQC* V*q-JK4on TftU/ HmKtDH $66.95. Plus 
5400 Pbylege Ard Holding CA fl4M*nte Art 5% SsNe 
Tu T.C. Diaaribufinj 430 Frmrfh Am.. S*n D*qc- CA 
92101 



HG Pu#ayfcrtn' in -AuUnnbhA' CAjuki 

Etanwwd— huieMI U# TWE-HOMCV-POST- 
ACE, Sample 51 00 . Am**. Bait r0S5, NUwHi Fat*. Oft 

areoi 



WUVt l_B» MOM Cara Al m Oast Uhlrtg Q*im 
DMA: Intaw , Be# BOS i P, fttfimemd. VA 23225 



AtAxE «oiiey Ua-ng voyr Ca- e^e* RejMwi Tap. Sqi 309. 
Cot*t^w. TH J731S 



STOPS AUTO THE FT, rf a th-el *1 kIi your car m ftny my, 
GAHEhA^AR Hull dai *npna And in *n than 0 secondi 

Tha tN*r c*n E rastart 4 aed iirncfl Dim- or b* rsugfrl 'i GAR[>^ 
A-CAH toftm bbM it t*a*f IWUwi. Ha htA*» ii Ad. duvui 
two «w WAARAHTV OuaRAhTeE For any pSkta 
US.K MIDWEST DtSTftlBUTON, 1 0 1 5 South 30lh Stmt, 
lAhnulci* WirOTim 13215 



UAKE CoFm FUgfiC m ydur VaTiicI^. CpHAam^xar PTjji mEg 
OgaiWto LigMw CotvW* *rth 2 Cup*. Hl»- B.Serwne-j. 
Rout* t PlnctHrwyvflts IE 62274 



PLATINUat VAPOR ihUICTOfl Wxks do iron Can. 

|69ft& Pom** (V COA PO CWionwW 40iT L™t n, 

CMaiga. IP. E»1fl. Ffh Mails 



DO VOUn (ID CAB CASSETTE TAPES SOUND LKE IS 
KHOCK4FFS7 Gm geed iribw haoc ul^ly opaNy aim no* 
CLEAR '« TEST. 'Plflri ' daaWig tytto and mi un*. Hpj 
«nny U.fiS, mirodursiyy ortw 53 S0. Exotw '82. Add 7 Sc 
ftwAns. Ouannleed Magnate Inhvmabm Syalema. Son 
«MM, 'in* no iv Gxuwctoul «4®4 



PERFECT CHICLE EMC ME KITS - E* Paftnc Xrt br 
3E0 CbtVf. SWSfi {frtt naLabln, Will UP?. For bbrnMnin 
Wile Engma KM P a Bor 1B7. 0« Hrtkury, TWvBl 37138 



>*435 



INCREASE Are - REDUCE TUNE Lip* EWrtome lfln> 
tion53B.P5 L bfany CW with peinta and uyicWirtr COrtfWr* 
InformaVan tl.00. Ael^idBUfli wah Purohnaa CNGINTTC 
POP flHKi. -roj BHEh. CA 3001 'P 



naivnEmy V*ar. IrrtBiyiiWy urai known ugai hteto 

Crf Saiioi Ttvwsai^a. SS.OO. M, P.0 Eoa; 34, 

Middle Village, NV 1 137*3 



I MO% MILEAGE INCREASE. liyjypeR^*, » M OUAlS 
ANTE ED. Cdmpirto InfiJftMUdPV SI .«, Pa^miWtHa lyiff! Pur- 
chase. Enpntec. POG 9700. Long B*o&h. CA 9091 0 

toaDonHS^ngj wimC3ttmdi^C*f*T^t Ludiar 
PitwftmrTndd U 00 3P».6eii 24. SQnf$fe*H. Um 
01 10* 



AUTOMODILE RETUNING FOB MAXSU1 ZED ECONOMY 
S*rpnneC (Khxquaw Ipcthm MPG SO + DETAILS FREE I 
T*thfla*mig, Bon : SO60 Punerton, NJ 06540. CALL TOLL 
FREE 1600I-E26-0W7 W Hi c«H (2Cl| 35S-»4fl 
tPaco^mga-J 

rma SrHhunr Saw Oui MoCsIdy fling- Vih* FNplanr^ 
Job f 1 D-D0I MomySo^t CuarantBal Aoow PrHtucte. PD Bon 
374, Anew. DUa 7401} 



STWTIWa(iiidw4h!Ji« mgvi anwiing (Jamo* m eWchor 
tea history, prnteca youf vwa* r-nrtl la bach Ii'idn ard aUl 
SsmJ $3494 to «21 Cuttwrtaoh. LaMasa. CA S2 (M.t 



SAVE MONET ON OA»UN£[ f-Ump nqu\at tnta uhead- 
ad iw*i using our adapter Mcnayu^: g-jeuufae. 14 25 
AABO0 4905 Man VoitM Lnda. CA 92605 



CKXNMVC OASOLMCTn Braamvough Wal^-Fu* 
Ciremww' Em*™ SASS . AflO. Bos «3B. WcWI a Kanses 
STMS 



PflOPANE/GASOLNE DUAL-FUEL AUTOI Cbnvarwwi 
Plane and inilructtom. Farta Soul o« Only HD KJIRQJL&]* 
473. Cwix.i, NC jboeS 



SAVE 0A*t HOW* 03 PthFcM Ways. FWrfasMMl 
fMewt $ffl.QD. R.S. Enwpnm. 6n* 87A Mayw, 

4*044 



TIRES Lasl Longer Wlfli Na* P'mJlhSl 1 ' WHte EXxlUCtis, 
3610 Bdw-ft. LawV M V 14084 



SAVE HUNORE94. I>j your m tody HfiO tender receim 

Ptotsssloiwl p**lA* mith UflD oy swp hwlOw. H.Oo. P * A 

Ehttryisea. acm M5*4. SdaLffom^ II 6Q19 4 
DOUBLE even TRIPLE your MPG 1 FREE MeM. Knu*^ 
RS-PM, Bnmmg Gra*n. MG. 63334 

~ DOUBLE VQUH AUTaMADC mANSUSSUN'S LiFfi. 
Prow Mslhod. Easy tnstructim. $4 95 MsrEn StiMOiVuw, 
t«1 Framooi a., Sm Cstitombi 93065 



BURN Wader rtptr 111 sngintt. Solid Wiin tocully Otriamatm 
AWWWla. E«y installed tor 17 00 fv ftara. J. M P.O. Bbi 
747, Ttonn fend Oft BJ 450-0060 



1 94 POPULAR MECHAN ICS 



auto iOPPuetm equipmkht 



MOLT- THE SECRET TO MCREAHWG 
IRE LIFE OF TOUR 4 CYLINDER 
ENG WE BY SPA 

THESE n*w liflnr amiOM Ihin weAxj. rowig, jrnoJ bAJ- 
nuDum ergtnea ihhtry can ! itwch ih* MTiurencx: o< urn VSs 
tit 

Btd « ngfiy aSiowTt Ircuon mduMr un sedehd the Ida M 
yft* 4 ^ykrUw angma. TESTS PROVE fT, The gdyempwrrt 
NncM 4. c*r His*** fcaril hJsha no nawranend it 
HtCRDN S3 OIL BOOSTER a hall tA m tot chaipar l -h*n 
bttying a natr engine 

PKHrSad Dreatehnough bend at 'MOLYBDENUM DISUL- 
FW and seiedsft mvioaddbc MriKtoa cream a baR beBVig 

urorcvs pertwfnahce Entsne od kte. INCREASE ENGINE 
UFE. SorJ $?5 -cf wo U H . ctras: DEFT. Ml*. MICRON 
WDUSTHM4, 113 NAVAJO, QCNVEft, CO *0704 



HYDRAULIC NKh rtOUl KiTt fi*Hi anj lunplWK CRlrtlfl 
52 (W Mydrauh*: Jaa Pravg 1 Tort Co., Ire., Ganeral P.O 
Boi 3. Staton Islantf, N ¥. 10Sl* 



SIMPLE TOOL Munipurpoas Fwa Stuck tngnen Rid. 
Kbo* HO" Ta Mpko Ti»l »s F^parr Wm Sal Jomt*. Haa 
Fraren&rBiACMi^tfSJftPiwsflaPsa Now NyWajllw 
2i4 Norffi SM Hwy.. La PIsIbl FD 20646 

RECYCLE S ATI E R3ES, IrrMtjCbOH Martuaj ai>d Product KS 
lb ftadgrtditisn Ybta GHIarv. (6,86. POWH. Bt54 7326. 
Cbtorada Spmgs. CgLY«k3 ti093a 

PROFESSIONAL AUTOMOTIVE WMHW TWllHS 
FILM. Euity Apj*aS Fv ywiP or start tjus.new mo 
$ZJX. TTT, P.O. toi m. H«mr. NH M7S4 



PARTS: Army Jwjg and hyC* pirtg Spsre Parts L 
EqLrtpnwV Co . p q. &ta 751, L*uh0&n. KamiKAy 405O1 
01741 



ALTEHNAT9*Gtf>mW flatwVjng &QM. DaUMt 
HadaUnd !nen*e<ing. 7605 Ba^ermh*. LaaVa^s, N»r^.u 
» 12 *. 



VW PAR?*: StecV., B-dja. Dun* Ouggite; Free Cstaloj 
HOVE ErampriMa. P.O 0™ Tff. fled*wd OR, CA MOM 



aRjQHT ROAD SUPERStGHI 4 Fort U** 4 anr. AQWW* in 

Smxrek Wrih 4 SuAm Ceps. U Can, Hath Bkas, Van* 
Oengar Siopp*o Vehicle 4 Ray Suiaftts Sgra 1 Poudi 
«,BB Flirt I150PW6#! i «sn*nQ PA RaSKWrlls AM 6% 
SaHaJarttwi Guflranwed, FLiy 5nd*. W3- Euat^aW Ava,. 
PUJitwreh_PA IsatB 



CAR COMPUTER Ct»#ch yt>^ Can ENrthoM Syalam in 
Seconds. Pkjflpi mid p** CW* CJS4T3W LVnivr. i yr, Vonty 
SacAWWismy Send *12 56 PU* f 1 50.P1H UR.SwMJ, 
Hoptuns, MN 5S34J 



EMERGENCY SMVKm Suderi pH fmrt.rv D^kMf- 
& 50 Boot 264. WuSogu*. Genii. 06099 



AUtO PARTS, AJCCESWBIEt Dtwountt sand EASE 

tor LB. Standard Pub. Ben 227 u red, N J. 07 m 




GO YART. mmp&IKE, MOTORBIKE PARTS. T*m. 
CAiB^WF. UbiEhh and CdhiffWa Cart* and Mn-BthiH si Da 
flftini Prm. 31! Up. mohsr* Jil)6,5Hp.Si S Sa4 ll .00 
SoDMet nc4h*m Hydrti Aw, P.O. Bo* 1221, p*p. PM-UB. 
eunwffe. MN 5533? 



QO-K.ARTS, UMYTnwn. Erfliniet, Trawra. Wheat. 
iTiniewiifl Caluog Si 00. Lcreoco. ttanvma. HI. S1632 



TOURING a, Cwnping Hy lAots'eycte $4.50 Paslpoid. 
|>iriei Product* SWO Ls Joda Btwd fffttie, u joHb C«l. 
912037 



GO KARTS, MinDihH*. AuerruNd, Kss, Parts Cwaug 
S3.00. Kill WoM, Dapt C. 1*86 Mentor Aw., PaiwsWte. 
QhB 44077 



BE YOUR OWN UNHiKt MECHAMC. An easy m ay (n 
*Av* monry, dO-i-yrtrtAff &rr 4 phn40ft3py W HW» B il, 
appearM in P M. Vu only $1.26. Send tr »i to: PcruIb 
W dime*. Dart PhC 6. 6 ok 1014. Fla On Crty Sta . nn 
Vrt*. N,Y 1010) 



HAHQ QLIP1HQ - AVIATION 



ULTRALIGHT AIRCRAFT PrwsvCrOia ewUry capsOiWy 
60 UOyf hit*. DABtalth p rw**Orii «W iHYPUCLOn. &Htir irtlflf' 
misch t>*A K00. Pterodidyl. B&r lfliPM, WhownB*. 
Cslltorni 95076 



CHOPPY Uhra ighl Singlu Seal HMlcOptar fiiirr^.iwd Cpn- 
Biruct»n - Mdorcychf Enfpra In r er h M dt ora S3.D0 Trtyra™. 
epN 670M, si, FiaH-NarterYAs. Qustwc. Canada JQL ZLO 



RAMJET helieoFter Engina PianalnsauLikiriwHistBcy 
H54». EOF, 320? On«de. Sen AnKm T)C 7B230 



AiftBCAT Prgpemn. CwaNg S3 DO- AMty PnwsiwCo.. 

Route 2 . Bch 174B. KkHln TX 76240 



BUILD A "FLYING VOLKSWAGEN I" Tbm T«n« Two Vi 

SH-roetMpl*ne Jt'l a chaBengyig pn^jdci Itaag 6pm malerun 
and port* m el are ready avatatrta In any nwtal-cnodueu Nwp. 
PKhags indudes a twM rt nstrirdtorN plua the plan 
MWet* Price (34 00 Sand cnJara to: Ppputsr MkIwhcj. 
Depr. PMCfl. Dn t(H4 FUrthi City Sta . York, NY, 

taioi 



BPACE t HOCtETB ft MTgWWfTI 



ANTtGflA YrTY PrtghJwai Dyvk». Free firochLre 1 RDA, 

go. 673N, Cortsw. MC 3«»5 



Spon » enwing USAImpertsrl h-Tepes. Fr*s ulektg 
Pereordl HYVKfl. BcontennQMwi. 306 fax. Morne*. LA 
71 Ml 




novtRC*urr 



A£ HOC Aft Afflfeil ^ HQiAWUI hull O^Hy 
toe**. Umihikhw engtna p otui) . Cajnea ona ™ plus. Hw- 
ta «h kHwtrch. bfeomeard EWawayi over land-smcr* ^alar 
Cv^Kl* otetehutfOen- 0 vn mnfi leoiYHrt. ifrft. *>*'> 
Pttptxx Bax 5416PM, gontan. tee* oer»y -MB® 

Hf Ova yw Mcntemm W tofiOfmtokn » Npom-rf:. T*™ 
Hfcito. w^TacH 



BARTLETT FLVEIW SAUCER -Compleln Plans ATHJl Sypphf 
Eiqukw ft.QU, Write: HeiU Batumi fO Bo* tSd-M. 
EPwWa, WA 98363 

HOVERCRAFT Pl*n AH Sum Cotetog $1 .00. Umwottll 
HDMrendt On* 2B1. Canton, ‘Bnas 01242 



PLANS Study Peclifeps 4 tMtewrt Dm^ - B |i,>Bpnnr , A 
OttJBti! SSjflft VBntm. B71 Mew, AKren, On*? 44310 



Cj-mWO A HAM EQUIPMENT 



nuasanun, Cryd*ti, Antar w«. CB*, R*»f DWw- 
tort UPR. BOi 19224 D*Mr, 00 80219 



LKARS - Send Samp tor DHaa - MATCO fclKlrD^ca. 
0ON 11 flt. CtoML IK 49601 
BEARCAT &tenrtor*. Okftownlpa. CRYSTALS S2.75 
RADnSALES, 3462 OtoJ*rd, Oshnam We. 54901 
TOWtR* -nSiifM Ataiiiiijfii T*to*rap*c Kim CS 
Cam-Up Tiw> - AW Steel. To 1® ■ floy M F-da^. 
I=™ Bra^ur. AA**T 0 bi*i*, Box !9M, V*n> BfeteA FI* 
32B60 




Itfirmi— 1 ft SutfAia MH rt w i, trajummm sroope*- 
tmopari, pan* Catalog 25c. Meahna haharH Hsu 
01 tea 



l*WI REPAIR TV'S- Afytete ran Ep*y. . Wr.Sa 
RMianch, BOii 517V. Bni, C* S9fi21 
MECHANICALLY INCLINED MtXVtOU'ALSI ft***ir®te 
Elertrorc hw« In Tour stoma KrtoMftedg* or Epponone* 
rtolftl : I II I I I y GatSteXtedtftSpPteTifflfe. TurflyOur SSfeteOf 
FmJI Tirtie mm C*ah. No Immol/nont — Writ. tor FiM D«fit 'i 
ELECTRONICS DEVELOPMENT LAB, BOX 1560PM. 
FWCLLM PARR. FL 33SM 
COMPUTER. Qqto. Analog, RF, Rad# i SS SSj 
OYhuKo. Ctcr. Plena. hWa. Qomptefe. Gatetog Si. 00 
Hemrflttjnra. Boh i4B5 Mineral NRl, TX 7E047 



COMPUTER* 



USARR COMPUTER BASICS. Php. r <T^ fl» upr 
pr qtoi Ffcrt OwlAwl. ftBS- eOVTEC. Dep< 74fl, 64 
Wivofly. Ctonmdtn Hills, IL«Kr| 



STEREO. CASSETTE TIDES, ETC. 

OLD HA£MQ t-ragran-j an CuMn. Free CAiltop. 
Witoi, 1&1 Mfe ad c u Dim Elyria. Otoe *«B5 
OLD MOO MOWS, Ftee CrstUcg, C ***** 

6 f ma Ffrt Wlyna. IN 46W5 

0X0 RADIO SHOWS Cuaatte T M CteMog and SH* 

Tape R*te Gwm, Hc» fiftWOi ChorWte. NC 

3*®S 

BKAUER OOMPOMEHTft For aartns id tgikton Om 
|M* m todwto CACwwta. Adwpncs O™*™. HytorPHa Cf on< 
CWI. Marmai OwJyrfl Piicn Saw Ji ® far Otoitog 
BpMkAr DtfftorMWIli. 297 Hirbordugh, Conn. DB447 



TV ■ VIDEO IQUIPHHiT 



FREE Intorjnitton-Diynptoie Systema Componem 
OoMU Slamcwl ErwRopa— Trsdawna. P1M6?, 
fttjyatoooll, Mftrt VBi*y. LWi 64HW 



MOTION PICTURE* * SOUND 
EQUIPMENT 



MOVIE and Yri» sarvtoH CHMS Inc . 61 4 Wamington 
a . A!ianto«n, PA ifliW 



•KATAK-CANOES-PLANS-KfrS-PATTEHNS- Lvye »■ 
l«6tvi in M^lsss4i(yiM»d^CATAL00 II® jwfth Boot- 
bHn Gykto - tf(M? - C-admah ■ 1fi3 A^uilano, 
TONirWI. NV 141 SO 



m i £5 PSt. Fpf plan) aentd *5.» to: POPULAR 



MECHANICS, De«t PMC 6 . Box lOSA. Aadto C*y Sto.. »w 

VWlH.V. 10101 



1 

P«- 

ILAR 



COMPLETE Plar* ft srdfliu3UCnti tor 14' SlIilnQ A AtWV 
Stocp. BuOd Naftbnj i*uil to *' ^cbona. S-W Jus. ft Atoiv 
24} Glo w 8 t ■ Ltoiinflgn. M* «l 73 

BOAT KITS 27 IriL-^rablp nud ah. - POWER arri SAIL - 
B'-S0\ Mnhtod 'itwrjaaa hullt ana dKftj CHIU iKlory 
uw4x«tf- yauvialall lurtory intmw St 4 had i*c- 

tory-twjir eKpcnma npqLHToc FREE w c*go c*u- 

10} LiJjpr. Q1& SC-62. 5M0 Mtoai Hiprh.*y 11 BurftMto. 
Minna fall 5i337 ai£-«90-3£B0 



EVtNHUDE 1961 Bargima . fti him , . Seed McClAhT< 
cam . . }l . "aivnmg . ilwHr* Maunt. 6 a Msrnct Road. 
Lufmok, Nfl% Yodr 1^563 

FtKROUUK ■ mSm " h*N ^ - fpqwa ' n*i - 
rtt Factory pmf - CATALOGUE SI .00 - fBOCA '‘COM- 
PLETE nBEHGLASSJIIO " 56 00 J - GlHhcnn. 1B-P1 
Aoualana. Tociaaonda. NV M15Q 



BOAT PLANS - f IWU K4f - PiKirna - nt 

■ toiwd r Ftonglw - lHimi . Ro™t™ito ■ Stffxnn ■ Oui- 
bcunn - CnAB - Ktyflkl - AOwbeMi - FbuMbOBM - ftocV- 

toflts • Sportlanara Easy, pow matNtoa flclmto 
insttucttom aspeosty iw imai*ti^ is pnrtisiaonil 

*«ItAl NoLoHinsI '£n>pbp* ■ Fa5*wiirag*-Fi>*Til*H ■ fl*4- 
uni - fruas Stoari Books TmOor Plana IL50 1-5 4 -t 050 
oatmtog. - 52 00 InrfuJci Frae Boto&jilffnu S-JiS^wa " bto- 
diiM Qton-L Marina SiK foucrans.. Bo ?swiP, 
B*«ton«r. CA B07M 



PLANS- Lr Pijwv lOr SmUl Bo*U J- 6 KP. 515,00. Inter- 
■rial or S3. 00. Hartan Btn IBM, CtoW C*f, Hartdfl 
SS701 



CSMPINO EQUIPMENT S TENTS 



FREE Catalog Evttyirvrg to tumpipg Camp™*. Boh 
407W, Bopota, Ptew Jwsay 076C3 



BWISS4TYLED ARMY 4W! 3 r 9.9S, Tstowopn g F 43 L 
mg R«J II S.«. Spu-fling Fu»l » ». P^i?rar Dpi an^ KdiHj 
112 95. Rohan Can. 14S Siwutaacti. L aha Park. FL 3340 a 



ATHLETIC AND BODY BUILDING 
COURSES 



AUNG-Fli Frpp LoortlLr* Ba* 17ft D-pl,PM- 

B2.F, I-ICAOIlAj. HOwAi 96606 

SECRETS 01 PpoanLil w-jscfli duaranlAW Frao-Etootoal 
Atop Associates. Bom 1i72. htov BmurtlMs. ’w*5 7&i 30 



SPORTING POOPS AND EQUIPMENT 

SPORTSMEN HUNTING KNFE 5 Inch kteftrr Gaoge. 
Hflh Carbon Stool Biacto Leaner HarxHe. AAjmirwm Bun 
Quality MitJt Input Stmtn ncludaP- MonqhuFk emnto 
tea SOW 314 75 Quart Enteqi-i=a Elm 2C037, RrtiarsriM. 
CA 92506 



POPS AMP KENNELS 



HSU LA TED D0o NOOSE PLAN Floor Bltffll W1 tor ewy 
ctBarmg. Bool UwitorprKl.PtvAxapy pl*n |a .r sjp 0 cnrnfl 
ai P.W Ji'd^ilitrta Mr 75t S*«l Or*r to POCul* M*ChtentC*, 
Dufil PMCfl. Bai 1DH. Ridhj. City StB Na* Ytrt. NT 
1EH01 



ELECTRICAL SUPPLIES 



OEHUINE LESTER CHAROERS AT DtflfCT^ACTQRT 

pqicilfl! DuM OiAPUl ^ EYl* in |M Pttpilau 

L*sUf Etoclneal, Dapt 20? 625 West A Slifidt LtoCOto 
Nebraska 8B522 



BATTERIES, OUIPUTOM 

SENTRY &an*f?ton yVrttrWrirrafjr ong a a 0>j -diiL-aur' JJ 

Entoqsmai. He j. 6tet Ofihkoth VA i4902 



TOOLS FOR SALE 



TOOL mtotoguo - M.K - -Hoaaer OisiriuHng. 3009 

5 gnpte. Soum Sew indtaite 

BHCET METAL TOOLS: ton mate! m any abiju. Shaan, 
rrallMi, xhnnkauS fend Hrfetoheto, iHad nbteii. ato. Catalog 
51. DO. EfetNtobd. Bha SWT. &HWyh ftA l»l2 



UPHOLSTERY SEWINQ MACHINES 



UFHQLSTENT Sowing MaeJvnas *)tf Wafeng f»I. com- 
fj*t> reaoy to mo — only 5459 00 Thompson Model e W‘S)3- 
ACSP AVAILABLE FROM YOUR LOCAL DEALER, or order 
direct 1 Masler Charge- Vaa) DPtoo Mfg . Inc. P.Q- Bom 171 <0. 
Lubbock Tetw* WM-Wwh: itOtl 744^774 



MACHINERY, TOOLS S SUPPLIES 

FREE IntMaStel Buyers catalog tor hornq cralsmgn Buy 
Aquqjmftnt ffl Hmt LOW pmefei « large btouMrtflt pUffl %. 
Tianhey, ftPH UkAwHtt 9. Birtlab NY 14213 
I «BfW STOCK friwUM. SlMtft: ALKTHnurm. Rrais. 
MrtffntJ to aruJM- Send onJ«r plus (1 JSOtte mncftnfl »! 
Scot Manufacturing. P.Q. Boa 3245, S «1 Ja», CA 06158 
HAONET Screw Drtmif - llteai poeftri. Enckue ttJBpkx 
25c posiogelo. Upce. foi 14JP, Townda, tempi* fli 776 
BANDSAW MLADESt CvUM r^Md Sm, Any Size, 
Free ■■■tBriluio King Site. E541 TideteatW Nortbk. 

VjyBimaaoa 

1400 Catalopi Listed ire Onnibad, Swjwi kr Et#y 
Itllog Inwgirmrirf. 34® MfcflnrLq, Bait 876- B, Ffefclki:, CA 

1H93C 

STEEL. HurmnuPL fraa - i^eei - SJei - T^.Shoc- 
Swcfivs , Pi ara- VMte- CEL So« tS3A. Krtonalte IL6144H 
SMALL FOUNDRY FurfiACU. Su^iM. Free Uiaraliee. 
Pyramid Rsoduda, 3738 3tmlki Tto A«mia, HiohiIjc, AriiM 

650*1 _______ 

CARBIDE TIPPED HLAOES— BANDSAW BLADES. &- 
me* From Marutohknr. ^«ea Lilei irure. Bax 567, Lancaster 

RA176P3 

LATHES— UrwiiM— Maiuiiijii — ShM5rie— -Eiw Catak^ 
Si ta. ShopSupfAeitl ®. CtomptMll, 21 00 D Salrm Ftoa-3 
SpnnaWto. Qa4 *M» 

LATHE 7ppW™>l T iJrnirt5-[>jfikifl:ir* Liter id ul*, F.O. t*a> 
631 fS. Tame,. FL 33674-631 S 
4' METAL Curling Lathe $60 90. TMg, 15U6 Proctor. 
Industry, CA 91746 

BUILD you: £Mn aardbte^ oabnel - Irom a 5fl got drum tpr 
under $1 DO. Defatted plans and a Hit ol common parrs pju 
hne around Ittehmne Sendft 00 chesa c* ntmey CHtJer 10 
AetencanCwKitoraft PMfi. 34 Gaffla Read. HaednKna. M.J, 
07506 

“crosscut SAWS And Peocrti -Fdteferfld T«rt5. Cn>wwi 
Saw Company Latond Plm. Skoci FM*. Nan Y«k 
131*0 



HOW TO DO fT. Technical 5»Ai tor toe -mode: enpn**r. 
steam bun, ixAecto’ A ftoHxest. CaEatog Si .00 AZTEX Cnrp-. 
Box SOB46. Tucur., AT esito&UMtf 
BUILD YOUR OWN BAWMILLI F«y, lm.ppra«. Fra. 
rtetefj Write' Sawmill. 3SJ45K Em Rn*d. Leh*? tan. Oregon 
97345 



BUFFING * POLISH INO 



HEFlNtSN *4 meiati: FreMTie- Proper Tool*. fluRi. Coto- 
potftds. Buffng Motor* Cvalpg SI .M. Eoarwod. 720 
La-xagtor-. &?■ ft 444, Bemyn. PwniytoarM 19312 
ALUMINUM CLEANED — ftemmea On, OxidaTOr, 
Formula f2®. Sgurthd EmerpnHi, P 0. Box 30374. 
CtoGWVHft Ohio *5230 



BLACKSMITH A FOUNDRY 



PLAN* 



CARBON MQMQKJDE TUT AD T*ir mfan Inn'rv in 
mtitotea Id fed hd tIB.OO, Stetodn PAH. Eay* 
Mw-uteLiurBiYig Co.. P.O. Sax 151, Bw* City. Oklahoma 

73093 



BOATS, OUTBOARDS, TRAILERS * 
KITS 



BOATKItS - PLANS ■ PATTERNS - FRAME P ACS - 
FlBERCLASS MATERIALS - Wwto'i tergwi cteUtog ■ 3CO 
Dfelkpi* 6 40 Ptywocd. Fibfeiglax.-, 6Leel POWER- 
BOATS - inbaaMa - OurtxMfds - Cnufen - SpcHtiihare - 
Hydroma - ftiaifllniJlB - JUT AKS CAHOES - Large Sate& 
ten - SAILBOATS - Dayraim - Trpmm*.ar* UuiuriLfla - 
Motor Eteitem - F1BERGLABS - Ctorh ■ Rotem - RtelH- C-Flax - 
CATALOGS 12-00 - "Include! FREE Materials Srothjra - 
Hardtesa - F Aligning* - tqijpmanl - Nlggin^Hite - Otoe 
Be- ■ - |B«te "AMATEUR BO ATRUtLDWG" ■ v - ftergLaia - 
Plywcod E totf/Wtm Saturabcn Taoinkhte - St-.CCl. 

CLARK craft - 16-P A#h Lana, tryiawwda. NY UiSU 



ENQIftES, MOTORS, MAGNETS 

ENGINES tC 'B hp torMdteHT, fbera. HoObypiUlf. Repair 
MEmuK*, Trmgrntoite Saving, Fast, iMfifetefl 

Pnm Catalog H 60. Ashland Sna£ Engtiiaa. Ashritid. MO 

I56A10 



REPAIR ELECTRIC MOTORS! ILLUSTRATED 
INSTRUCTIONS'! MoMcra. %■ T*& Kanau C ny. Mh 
64113 



SPEED UP v SLOW DOWNbpy AC lypa muter up to 6 
HP. RPM to ROOD VerMWa 'teaiutoty t5-to 3W Marti. 
5132. DO itJtesefl aMppYig. Man Electronics, Inc.. Box 896 
Nokaru, FL 33555 



□ARDEN TILLERS. ENGINES LO-rMf Pnpei m USA CM' 
alog 51 DDlCMh; AjPrDdUbte F Q Oni 20M Wtlkea ELarrr 
PA 14702 



I40TQR5 TVfefe Phaia Run 0fi HOtrife Currafll lor under 
52C 60. Complete- inalrurtiHia te (K. CwwTar, Box 7*6 
Vypinm Beech. Y* KM41 



FOTOBS:gaa.ojal- -namaiara— taiga — aiwfe — anvH 
oandte*— ad btecksiwh feLCptoa Catalog 61 [wfoniM toM 
ordeH MenkM EuacLanidte Shop 7434 CrnoaBuig. 
CannonatHYg, Mi afili?. 



ENERGY SAVING 



METHANE FROM MANURE; For tie* mtomtetom WFla 
AURORAS Inc.. 21 ifi North Elm, Craaeo. tow> ftlft 
REDUCE NEATWG BILLS 70S. Consu'lMfls Fto^fin- 
$3.00. Gamma Hteitt,11J-W176Stife*i,St Atoani.MY 
1144 a 

n^^^9AYHC BHOWEA — Convert rotting MP Mtow 

ar head terthoiA allering appawmc*. we o«*r 5 1® M annu- 
afly fl omey or 4). Band WWQ4H EnawprfM*. '« Hfl 
SVrmH Harlterd, Wliddnain 53029 



(Continued Ah nan oage| 
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ENERGY SAVING 

CUT tour ti £cmc oil l li imw ph™. t kkb 

^vrwfi Elects T9« I «7 F<n*»y, Qhi* 



FRH E ratnjv 1 OCrtTOWsrol Slfftneftl PHfOfoPOrtA Three 
QOMfl— EWetncity, 3**. Ofl*3li(w, Gw, etc Qririfg SI. 
CoftriiTfdnTOdKfl. Dllwtf 537, AamogorK. *4M SB3ID 
HEW Enoemf A* eof^itlon^M«HliC«ttcHi Ki . Save 1 5% On 
e«Mt £«itv h*mtod 114 LtoriWy Qi*to P#lmyr*, HJ 
08065 



fHERdY SAVING CLOTH ES DRlfEH — DWVWt Lied tfy 
v and hvi up bflh opntng coSls nransorffling W waTOr, 
«Uf or wmi tunmc* pJflHB SACO YdDry Co , So* 

Ml. Dept IQ, GumM, OH 43023 

ENERGY SAVINGS iKASr VriusHe ArcMBd asnt lied 
rwdvrKipt rsmodrin&'lTU'fidlrig intomufton. (ZOO 
HMrthttan*, Bo* gt9H.E»ft*, 



HQW Tb s it* V(Xir Energy COM. E«y cnatiTjctini S3 25 
Ivanhoe Sated, 217 Tranten. f^pvojtfi, MN 551*i 
SLASH ENERGY HILLS. Arming Dnnce 9iM Coftfcm- 
*rt (60 Anally. «wu »« Id BP PrwPm*,, Bo> H7M, 
f*wn**ld, 0hrd 44M7 



" 'HOT WATER 1 ' Haalar, InsLaul ty twa ^alkYi iar •.. Pun aria. 
Propane For GmerHunotse. Soar*. Cantping. Etc. Etaxftjf 
5£c W**ma imroraing. 1230 N&fft and. I>ii0o. Oegon 
07883 



REDUCE AIR COHUmOMWW COSTS -jp Iti «V PWwrii 
Method. 5*m K.Z5 tart, Chat*. Money Ottol IV Approved 
haw fc nprgr fieaearcii (nc . P O Boa SIB, Srtw SpMnga, 
5780inreifi 



slow down vouri electric meter legally *n* 

Save Send (3.00 Id Energy Spec-iu r Jnt, Bur 22362PM, 
inflianHco t. IN- 46222 Guaranteed 



NEAT PUMPS, Solar. Air Conditioned;. ftfnwii Suy 
WbOkrtrin? Save! Fri*ri (1.(10. fleclengitf Hailing. Etopl- 
KET. 2850 Monroe, Dearborn, MicNgan 4S1 2* 



SOLAR A ALTERNATE ENERGY 



COST EH«Bww. Edlar and wmenniton took 1*1. K-M 
Energy BftvWi, Boj Ml. 3d. Ingalls. Denver CO 

«E27 



BUILD vow Own Elastic Plant fui Details SAjOQ. G*o. 
SM w ccuti. Cdlfli. CA W9W 



HXMCiAt, Crib. AM-FM Rtf*. FINNISH. Ptrt**r PWr 
«a and MdU. I" rn Braenurfe Wffl*: Syi'Car P.Q. Bum. 1087, 
Wbodrixiga. VA 22193 



FKEE ELECTRICAL POWER Front Your Brook. 6 Ft Wata 
Wh*«l, 6»v CcnstMcwn, 38 Pag*s.. Irwlrucfoni. FCkhos, 

UtmrrtQz, Malarull UL SiTH PATOrn? KM CP 
Eamrpd&fil, Pil BoiSZI. NcnhAd*1i. Mass D1347 
WHOLEULE @dUr Cdtig Qvar 1000 FNp^uA Si 1 U 
PdSWAU CairiOQ. BfXfc 2278, LyfKNhrg. 24501 

WHO GENERATORS, TOWERS. UTTERCS, IHVWT- 
EBS. SOLAR PANELS. TtW MMl CdrtmMH CriUdg 01 vp id 
□ale Madflrwl wnh Whotesala Press oil Major MAnulaoiLVeri. 
55 00 . Ppt DvrvHi. 4 e®> Lemonj. Sdanun Oai-i. CaHynn 
01403 

HYDROGEN FUEL? Cpn^Wd E*i.^r<n- add Aulu Con 
weraiiw Ptwis Ph/i ii formation: on Sale Stmaga Kid fianat- 
alH^ HyCrogwi Fi». CwtvMb PacHage: Si D W RDA. Ban 
sra Canwrel, NC ?«JS 



COMPLETE 1H3 SOLAR HEATING PRODUCTS 

catalog i 

fVEPYTHttlOtw AflwearHf PnsNaSoir HMbng, wtftid- 
irrji PTriwaH'i S jn-L-Te^ GlBiing and Ttonro Storage Systems 
plLd [jfllYTHI In Imct anrrgy piYtn Oder at) mriwrals from arm 
ejfpwr uuu B0 pagstt, IB eaeiienv H ppd i/m our npns! 
Store SOLAR COMPONENTS CORP.. Deni ri. Oca 237. 
hUi^hwrir. blU Ui» 



MAKE'BELL ELEC TR (CITY: HydrArimdnc *1 00 R? Fur. 
Utter into: Cwnea D«., P.O. Bor 235PM r C imn V4H*r. Oft 



SOLAR WHO. HYDRO. HYDROGEN GEN . NEARLY 
1000 COMP AMIES, ORGANIZATIONS Wor Hi Wirtfl hp*n Pm 
wdadfireciNir**. 1<A) Campwa, SAVE. Safari action Guatan- 
tnefl Send M H To; ALTERNATE ENEAQY R|FO , Dept 
PM, P P Bok r4SQ. Cmig. Cuki 81628 



ZS»00 BUILDS PROFESSIONAL LOOKING AND 
WORKING SOLAR AIR SYSTEM. ENGINEER APPROVED. 

COMPLETE plans U 3.w Classic solar, dept c. 
ma to GOLDEN way, OENYEn. COLO MT !7 
SOLAR Source Bm— 3700 - 1M da^w*. Midwari Sriv 
£uh» Co. Inc.. B70B Itorred. mdependerri* hhauun 
S40B 



ILECTRK 4 «*Bgne(K En*<Bt Panels ■ Ongmaf NiApia 
T «sla jietaffl lOv^X - F **in*»B^ irffie linwn ih«nw reimrir 
VKla> Eat iHnrdl at PervtaprTiAni. fiend (20 00 rar i«t crl 10 
pet bt 4 b and «der btanh detail mg dthet «ts AvariNde pr *1 . W 
plus SA5E far Dtaar Ham cnly. TeNatrrmni. P. 0. Bd 7. Ppv 
Pm. Ml 4BQ71 



1 96 POPULAR MECHANICS 



SOCAfl. Drtfnrant*l Tlwmijaa^ Rjr Intumtabon. Send 
SASE Hi. H.TO , 5206 PrdopKI Am.. Cfanid.. OH 441 IS 
DESIGN y&ur mwi iranperuna sour nmei tvsaiing iyi- 
iKtnfl. FlBt aiuslraled 10 paqe manual. Malenii mis. 
rvsirjrfliona. »lup end opvratian Only 1i20J ncatagB paid. 
MIDTOWN ENERGY DEVICES, 4nS HaCecca WSsOe 


ATTEHTI0H Swimming p«l *a«e Ihrywnndi d 

ooilti in lteauttg oofiia by buiU-nf your own solar pool Haris*. 
Learn the do send dotiis Tbaaohr bapauxA^fREeHEAF' 

ipn ccmpWa iiUsfr^ieo. step by step msttbc^wina Main 
raven m gift flush *>■ PBR HEAT PM. P,0. BOX 
B?3. BYLVAHtA. OHIO 43MO 



SOLAR COLLECTORS— WATER, AM- NEW IDEAS— 
Do-fl-VouiseA toKpanawriy, Nsunsr Lat* Pins Sfl.W. 
fruca Mosrw, Bok T0*r?„ San lm Ctosoo, GAL 93406 
FJtLE TOuRfrELE mom THE ENERGY GAME. Plans 

and (niormalion Only fiBoO. Se^riarSion Guarerrlaed. Hi 
H#i tfl to* 9001 . L» 0»i. CA ftjeo? 



HOME HtAt1Na t FUEL JAVEBS 

FR£E Hoi wjtet. Lo* Cost Home H«f Fantaaftc Do-1- 
Youmeil, WotJdbumrrtfli Fynn*Kf PlriW- S3 Ofi Paflaraptw 
iBH Kannrt, W-C. Lefca^te. Mm 5iW 
LOG SPLITTIR PLANS- torid ywr own. Save »*jr **«&. 
5np«)« Quality. S 10.00 M. Ffalsian, P-O. to* *® &40 
L^ertHJ, CA WMQ-D4EB 

A FIREPLACE that decent Unw wrim iii Irani lha smmn 1 
Uses mAskM a*r for eodUNirton. FordraMiga. Sand 55 0G Is: 
Harold a MettKds, Rt 1 . Efcw 201 NbnwKfl. Binaa 00864 
ROOM TEMPERATURE CONTROLLER \X IrtXld WCnrt* 
Hyda SpuoaMy ProdueH, ASK. iNwatt. On» 43868 



HOWI CR*Pt»WAW 



CATALOG FUUL’WE FDRMnyflE PLANS - * 2 « 
Raftinded trih I is onler. Ttadrfenal, Larly Amenun. mi 
VW! Ftinriure Deaigna. HZ5 Sh«ni*n. DejA CP-6Z, 

e-uamaon, Yinrrs. SOPO I 



ULTRASTmOMG piTTnr India rilRui ST.OA rhmhnh Tnbku. 
485 SmOt Av#ki«, Snnftin, PA 1*1*6 



WATER BED Wnl Tub Para (4 .CO 

TriAgiMrik. PO Bdi 25481. ’mte. Anlcrna 662S2 



OVER 78 PATTEHNSI Erviy maLyig proNawe VVoadw 
GHt*, Tbyl, .iwujfok, A«aiv^«4. PLUS Stop Secrrij" 
Qr.f SE DC- A££*n\i (P-62| Bar. 262 Dartvatt. MA QT923 

SCRAPS BOOK !. U» I how '*<»JMrBpi ^ iwipraflil. 
4 bh •Wructonp. 4 pl*n5. 54.M. Tin SyfcW, P,0. to> 
7487B7. HSumjn, T*I*J 77J74. 



LaCE WfTH THE BEST! Patented Leather Laang lYeed# 
SJ OOfKt-.JFff Ei<X) TeaoifteaidenlAAddENiTv PPG 
Pwweg Com p*ny, P.O. ton 5«PU, CTOwSey, Tm* 
7160 M 



WOODTURNERS t ■■'**} & Partri « 1 ntia a! 5 

IrlmnsrngPrci.nrti J71J0 Tgnum P.Q to* 211 . Si Jam#*, 
Wtnnoeg. ManiUAia. Cunadi RU 3FU 
MAKE TOYS' Pterin HwrJwpwj Wberi*. Parti CAWp 
5-1.00 Chwm Tree Toy* MiIik Humj a Cuinvilm Om 

438M 

UHF1HISHEQ ptfluTe heme rtmJdng. F«1iuV dmwt 
Kft dIKCunL 200 Uiylab write; Japs, 120-FF Sfrrcnin ISkVTtl 
HopUms. MN 5S343 



CARBIDE UPPED flLAOESr, BANDSAW BLADES Di- 

red From Men uTectunw. Fion Lnamturs ton fit- 7 Le^Ariri 

PA tTKH 

WOODEN Top Are ton* LA Of toi (Tco 
roncy Only. Woddbufehen Tots. Ben bi*. LaMm. McT. 
4 ® 2 S 1 



AUTHENTIC WHISKEY BAfflEL FURNITURE. Bu-kH.-g 
Pane or CompriM 1 fc-00 Yw Inkmnsatsn iRalUnef- 

■Wei' Mu»k C*y 0 *nri F-jmAae, Dept C.P0 ton li7. 
Midton. Twin. 37 ns 



WHtf*LIGt&S Amenr#! R* An Fwns. Calatog H DO. 
Didk PiAman. PjO, to JWSl. DW« Tenw 7S2» 



MAKE LAWN Funvruni Hcmwaod. Sia iMHarKii «ay Id 
roikMfc^ny. Sena for fteeriit Jby Btfernfe. Oitowe. Atftene. 
CehfidA JOf 1 AC 



UPHOLSTERY wtq GininB ^pt«4- CriBiog 5i,2J Ifty- 
IVinsariel Jit kt Uj*d6toy *-4 Gma$ Runli». Mpl 
PM 7 Oswego, ILL G0543 

■UU'THtUMOUE WALLSHO WnHADJUSTASLt 
BOOKEND. FNpni (1,5ft PtUWfl B- P-O ifli 775. 6byn«*i 
toech. Fla 33435 

LAflOE litoaion' of plri« FiHivLirtr tosigm, kptrrt, spn- 
rmg Nrieri dodu, ddDotiAis. C#i dlot tuyn. afihntxni. Qrd 
houses, ererihwverws. hrtas. antf totc- Caflaiog 50c 
Craftplnns Co.. flODWF LSnnesnta SS3?4 

PORCH SriHOl Free Lmtet acutce end fu«» SSjOQ 

Smtncsmk, P.Q Bg* 83. Frenfcttfl HotghJn, III 523*0 



WOODEN CRADLE Plans. Fp Somepnotowri 14.00- S 
rivers, Bor. 6696 OaVani CA 34603 

PLANS— TOY BARH WuA) tmiled— (S.SQ BrWtoy 
Wehn. Ei Peso, Hlnria 6173* 



NEW ■ tSOoOCMroni one jJW d riy*™to Your mm My 
nrnli™ tjutelWd. Huge demand GuiTirileed Free Deia4s 
Oririumu, 3030 P«4ic Way. Lon^ve^. WMAmgkjfi MftjZ 

TANPeSa. Furs — Simple £*sy matroctHns (3 CO Curorts, 
ton 1 41 Lac Du Fiambsau. Wise. 5*633 



WOODWDn N ERS FN* FloBalH* Grtl Mess, fiara (5.00 
WtBdrc. f.O. lai.KiPeen. feuaYSMO 



* otPD feeder flans Tp*. Osmpwe inmurttun 
(4 00. CM> Wwdtoitog, 1605 W. 37 -PM Fflto 5. 
Oek. 57 x 05 



BENCH vim Secure BoenJa For SsetoB. P-snamg or 3sm- 
ing Send (5 75 (0; HnrvJ Otlri. Bb* 2*7, Hnl**l. M 0 
8561 S 



WOODWORKERS, 3 Full Bcfllc Srrit PiTlnrri EiVSHe 
(5 Ml nrtyesa In Wxid. Bra 14B&, Allan, IL 62007 



UNIQUE CIRCUS TRAIN fi WtKdcn C*TO, 5 AlWIWl Tem- 
riMM, Large eifty Id read plana $7 50 Heavy duty DUMP 
TRUCK -plans EZ 50 ktstroaion* mdirfed Train* H 'Trwm, 
Dmro. OiK W074 



COLONIAL Dolts HiflrJ! 35- high. Plans eryf nsin Kton, 
mbri PfWLS »A. Sf-50. Cdufr&y Flflad PnJdudieidB, FfeuT* 41B 

toi 5 ». WR«NTA«*H. HV 128 B 5 



AKT10UE TOOL CHEST. P^na enj tnifruttod*. (?.» 
Mudeitj, Bra 451A Arnold, MQ flam 0 



SEND WOOD jirtiven wcto alaamer Iran*- Granary virxpen- 
■rve ftWana'S cumplale plane. prW3Lttlani ihMfltvirq lUndi- 
rtnibri U OQ. R6FI Ci-.yai. 334 BldsL WiMerl,. NY. 
14882 



EXTERIOR wood 19 m Nri4bb Tfmee Flana KJ 00. FHaMe 
ttor 175*1, Jacksonville. FL 32216 



FULL-S4ZED PATTERNS FOR WOODUN TOYS ■ New, M- 
ly-INietrriKl criatogL 11.00. Meriy K*Hy En*wpcwH, ton 
J»6T Dept. P'6, toginvw Texan 7«>7SCO02. 

" CONVEYOR ROLLERS, BtAA, Slant! PUrw Hx Sup- 
perlfltg Long Lympff Fn*e Lityrriu™. fw *«ripto, 
Rulbvto. NY 14544 



OAK FILE CABINET- pi*ns. BMuMuf CompeMn. Piece b 
AnH Top Desk Drills ato InMrvdto* (4.» Wpgdl™ 
Deirgft* ton 51. VilWy C*y. N □. 56072 



2x4 FURNITURE PLANS’ SdndSS.DD Ftx 4 Plans 2 v* b 
U nlimled. P.0 Box 40i«i. Dallu, TX 762*0 



YOU CAN BUILD Furr* l*if, Toyv, Auiessonee aod Stroji 
Equipment. Five Free PI ten* wtlfi lllixadrartrid CarildQ TDD ttema. 
Send H GO Ilv Details MeyDa Isles, Bok 2931 PM, Wh. 
Anxiyro *5204 



WESTERN todwtod Sribt MyrtewOod. Maple UkUbW. 
Redwood BjrleKjue. PM 8. 1454 Ordlrift Home Gnye, 
Medford Orepert 97501 



OVER 1545 Patterns. Trucks. Csra. Gris. * Wood WbeetA 
Aarii S5.Q0. Uweonij, [PK^2>. 220 Flow*. Ub*rtr*to. 
III. HB48 



PH'S PLATFORM $EDfl ^Italur pgr nwwl T*h» ytor prt. 
ri a * ng- sJid priBum win nwaria end ufctes or ui «mo- 
omy, ea&y-kpbutd ofigle sleeper. Firi Briar working diewini}! 
ri bolh beds, jjKm 4 Pk-pege mnlrwflcie boowet riri Km- 
*3 phoiugrafriis BXJ wntiruclkjn t«« eveinble Hr 37.K . Stod 
a.3ri t& POfurif MotfAmra, POpL PMCfl. Bon 1QH, RMDd 
City Sid.. New York K Y 10101 



CONSTRUCTION PLANS, 
BLUEPRINTS 



HOUSE GAmp*. FriUrie. 18 ^2* Plvu 5400 (Rriund- 
Mrm. B152. ErirVelt. Idito B3817 



LOO CABINS AND "A" FRAMES 



ROUGH, RUGGED A RUSTIC. LOG PROJECTS' Wake 

chwe, benched, tarira. -gares fence*. A iLmmef house, bud- 
hDuEes. signs md hwte nixrijero Iwnpe. trikes, s-hrivte, 
borirends Ftorowpy ri anid« uiney mxwed m Popular 
Mochanira lymlnh* \ar (4.00. S*nd oTOw )p: PM 
PMC6. Bdi 1014 Rad id C*y Six , Ntiw Y«rk, H.Y t&lfll 



HOWE B UILDIMQ A REMOOELINQ 



LEARN B INSTALL MOVE yOur TELEPHONES eupdftty, 
^Stty EX4 ELL YElEPmOnEipan xtLLS ALL. BcoHigL 
catalog (6 85- Crxr^ete InfiRllriion KW Si 3.95 touriw book- 
Iri, tririoq. 50- Wire, unw^wl ronntoOr. ToriftoM 
Emarprlsea. FO to HfiZ-FM Beltoto. SIHlda £2223 



SAVE THOUSANDS I BEAUTIFUL HOMES fl^Sq Pi 
V/iOd — Ydu can. Derails 53.95. J A JL PC Bds 11, Ddlfti, 
Oragan 97m 7 



PLASTICS 



CASTpLrrc Uwri Pliitys CryflMriwr, criom FdcW- 
mj, embedding, diaMig. Ibri^idVig, n uydudny. >ibdrri«- 
rds crriL *rt»tr Hoprgdure ygur dne^nf w*h twr mokj 
malKiila. PnAfiari* lltuatralw) GeRiiipfl fl .» CASTOUTE, 
DiCK S2 G'PM, But 391 , WwvdefaXk, IL 6029ft. 




AIR CONDITIONING 



HOW TO BUILD WA-ROOW Ain CONDITIONER. PM b 

Mi iNm you how. A flfKAwepy Pi tha article u »■#- 

BtHii ICh Si W Sand Oflor to Pdpwr Mechiric*. Oppl 

PHCa. && 101 4. r«so c<ty Station, !%« v* h. my 10101 



OCMTTOURSELF 



BUILD ini, Tate wtth Snwx of Plywood Rggnea. "0 
Hardware needso, i and duaraemtfc’i. m Momda 

12 as DlN, Bra 2Q243. Reno. NY B 8616 



-GAVE ?l*ps. IWWJ. Use your WBpHon*i u VI KiNucom 
pum K.oo. as Entanmira Bra 453A. Wnmnd. NJ 
GTflTS 



GATE — RfiidB CddlhCSed — Simp* Plan* StOOO G Mm 
Cterer Boot 477. Ocean flpertgi. Miaaraw 39M4 



HOW to mart* Horn* electee* repair* yojrseii . . . Safteiy 1 
Fr^fieWi. -w.. 17.MNKbOrt!S&wiiEnt»nm«.P.O. 

boh a*3-pime long™*. Tim t sscb 
POW^RMOWEH^ & HAFT STHlZjcTirrE^E^ j 
Moat Obi Dk* funs 55.0G Basham* General Radar. 1744 
Cragmonl a , MaGeon. *i 47250 

OOTOUOATED STORAGE &<?*« Ue h, ^ 

&|VP mqfwyl 13 jniqu* and r,inc1h>Tial design* Con^rt* 
pldfia iSSi. DtrugnCo. P.Q 1 2*4, Nuncio, InC 47205 

WATEHBEDS: Suit yt XI C*fl. CofflpM* plan* I nil 
nutrydtima Guarwifesd S3.00 flttXw C* , Son 242. w«i 
GoOmbu.S, C a>68 



OQfTT Eh JOB fir/ 1 SurTthm t jutf HtuM Hit ant' Order 

Ptsrac Tatfe Pn™ Now! Only S2C0 Posfl Enlerpnaes. 151 I 
Pw *"WW. Pw PM. Tgnro, C* MBQl 

ELECTROPLATING. COmplM* *nit^ur"i tetftmh. Al 
mrtflts EJactroqisla ™talHs/nonmetai£ itarra 1-9 95. Deiai* 
fr*e Trap*:, Bov » H3. pokn Bay. l-onda 32905 



14flfl CaruosP' Lusted qnd Described. Soiaces rpr Every 
TliinQ lma ff ji 9 !*n S4.B0, Mftfefog. Rnx 07*.F. F«jr1n, CA 
B4690L 



WRTERBED Plan: and Accessory Catalog Jf CO 
*Flfrt»d4. t2HM* Z 5tn»L VanCQUVW. Washington 96561 



SNAIL ENGINE Parts Catalog Am Trout** Snooting 
Gjldt f3.00 E-Kbd, Sd* S47 PMM2. Tam U«* W> 
EJlit 



POLE tk-idirtgi -Tiuatfaificl CaAakg. ftylt-vc^MlI-O^r *0 
vanaiioia For Gvag* i. SiaSNs. Etc. K.W l^jotabiei 
J*nn ByrVhngj. PaffT F. Bar fin , C*imfcin,. 0t«O <*Ofi4 



HOT TUB. Burld ydur Own. &K- &y Slap myirralty! 0S 
paoa KSrtiCtayi bock. Send |s.50 to. LHikthA Boa 334. 

FwiLtn 3qMO hlffwVa* lion) 



HAVE dft fAfS fc» Lfcw™i»*HP5. Mmasik**, Kanv Onjn 
saws Start Engoas THOUSANDS OF PARTS , Sam $3.00 
PtyCrttoo SaM-On Part*. P.C B» 231. Sonvjrvilfe Mass 
(HI* 



BUILD Vd UPHOLSTER ydut Own. SOFA. Fni ^Pchun 
K6lh»r FUnvhP*. P O. 0flJt MSS. LaLSs'. WA 9&5Q5 



lAFtBECue MaHa your own Gas Bartwcue Ocnn on ixk 
Wild Iwdar Srmd ».» PO Bn. EiUV GoN4a. C*l.l 
BUT 



MEW Tarn Hjrirt Hns Sail ■! jVJr prD'tl Tin Luryc HOndiV 
jAjs Garaqe. ua<« Si 000 m v^ra lime Easy, ins^pons.'vo 
FLn. Sa.SO 'X^InjrVxia Rpm. P.0 Etoa 3-71. Cedar Pari. 
T W 7Bft13 



HAKE TOUfl OWN LUMBER With Two Poutd Guiri Saw 
M&ctvTwim Contact' Boyca Indushw Inc.. 406 South 
Ctw*1»r. Gsalorwi. NC 2flOS? 



LOG HOUSE Buiidor'H A4ipwilK» program Tram nine 
mCEiSii wflti nuuUtf Soikfar gotyunslipo with Log Hwtw 
fluilrtar'" AiwcJ^tflti pf Nprlti Am^rt* Bewnn* |g^n^yrnan 
I2JM 00 hjihOd tnsa OKaiurw, Wr*a Aofrartliw FhpiFtirn 
22303 SUM FtaaaJOa. itauow BffiT? .aw 866 

447? 



tDH GENERATORS CmH* WjuntljBn Frnh Air aMw 
ca ffiy. Brlier jbrartomg Ytia-ty tunH Al» mb 
PROFESSIONAL lONUfiffS. ?i4« Wellington Place. 
SAtoaa, KS 0.7203 



TELEPHONE* B*fcl. R-mair ^xt, ^ Byy Rtf™ 
Wtsteaase. Se-id |3.00 Ft* EtoiArli TDbplwden. 1034 DMay 
Of , New P«1 fl entry, Ronda 33 WZ 

WATEHPftOOF Tour dw*i basen^nr Suryse &ep by Slep 
KHaindKl initnKHona Jfliifl - fcj 342. wyommg* Mry 
SHU 



REFBUGEIUTOfl R*p*ir. aiduM IrduWrtftWli^ flw«. 
aoMsom and muen nwi. Only S5 j 00. Alan Shultz Repair- 1. 
PO Dai. 96. TbnwcKori. AZ 



CHAIR LINK FEWCING Install II TOn'ieif i»£lfuCl4fi BOO 
M Sand S4 » To: Pyramid intiwjuwr. P 0 Bra 140S&A. 
d^CAffl. ill. ««14 



REVERSE VOUP ORftJ. MOTOR) CONVERT ytiur 
Ttiwao" *1* 'W *n fiponniw rnttfr^ tfrill, &FT*M4» 

fHikp K SO- ini Hni«* impuNen? P O Bdi ITS. Omni. 
THU 78S57 



CARPET LAVING IMSTBUCTIQNS 1J.0D W.P. 
HAFENBHEDU Jlf SOUTH F*U«TT0. MARSHFIELD, 
W1S. M443 

SAVE mcniar on Home Maintenance £5 iroven waya To 
pnjtW yogr pmpvTV HiwpaVrwTt hgUft SJ W RwAdaltf 
PlUt. P.O Bdi 9fl7 FDR S'Jil>jn. Now Vtirt, N.V. IQlSO 

ALCOHC L 3 T» ' F l^C 0«;7* IvTm 

SilWtiaSiill Plani.R*ciOH!<n40'm*bai Frau 1 Oh*ot1 PU Bqi 
6233M&. KtngtW. ht B&412 
AT CAST A SrtiM Hn 7 OwgWTNll Wiy Wort*. Evan 
Charge L*n£am Btcienaa EMr To SuiJd For Under U.OQ 
Gcmpiare Inal ruction* bn»nd S3 ». UWiker. P.O. Bo* MAS. 
Soylown, Tfl .is T7S2& 

0ARAOES - All MUtfnati. imjlodmo: ^edCiT^d Dopi Pii- 
MiigtrOmr Pr^>*irt*d EHw^r Pthaory 34 1 - 24 1 [ .90-7.00. 
20 |tj»7j«. SbaNO-Srtn Bj|l*i|JS. hit.. Fft SO 

9'Mi, IHiKhi S23S 



NEVER PAINT WINDOWS AGAJMI Lw Aiumim.™- S^e 
Mansy IhrUraWd Inrftnjfilifltft Monsy 8*sti Gjarintijp-i 
17,00 w ftCtrrwNWtr. 634 LA*ii{fh Av*. Lvmur. 
Pfnldiwtirama 17003 

INCROUMJ Swipr/rviyf ?«H H t H . F ro^ ' J1695 00 F<* Co.-i- 
pWlc H. Ffw BuKtmw 4 Pnt»s Sumatt. 460! Burnsdiii. 
NorUi Li-IIb Fkicfc.. Anumsii 72116 

TESLA TURBINE — nare 4 9 iffDOH! mOtSNmaiflrtg pteydCl. 
ra ptslona. #c m dote kritransai! Bum do air or Hearn Cor- 
r>«1? pjlana, m*y » m«t( Phrtwdpy ol artid* aga-Abwi Itw 
51 . 25 . Sand ondur to Pceular WntlwntH. Qcis. FWG6 Bar 
1014, fiafioCfly. N T 101 01. 



FIRM CML WAR Model CANNON Pi*nr CaiWOg turn. 
G1HO-PM42. fctf e», Sft-Amv, Pa 324TS 






MAGIC THICKS, JOKES, 
VEMTAILOQIHSM 



FREE' iiiuiUbIkT VenSriorjjiimL FjppeOy CelNog MMwr, 

Bra 420PM Lflieion. Cogriric &01U5- 



FRE11 Worn A LaAdng Noutftly CMrttg. 1800 JdUt. 
Trlthl, SeiHV*. Smdl. h to fabrt iS . Jdhri30n-5fflitf1, C-1D, WL 
Oeneet **di 4B043 



PROFESSIONAL MAQlC )»i Cara 1 .:-} I? re Ssm sday 
SATww.HffSUHnAn. Faculty Mage. Ui 9f CrwmiBjn. 
l « Vugno hervid* fiSl &4 



HOSSIES AND COU.ECTIQKS 



COLLECT MAury Mpfiala LBt 50e. Vamssn, Bra 387 PM, 
Bottmfl, New VdAt 11510 

-OLD rm SdUer HoHs,' Ch»ta Sen Figures Writ (of 
F ree tntmiatKin and Spaas:' Otiwrm^ GsESngs-PM. P.O- Bra 
3402. LKigwood. Flonds 32750 



DECALS, EMBLEMS, PATCHES 

PATCHES, OK*H. CutHwih Mads. FhM Calatoq - 
Emtrltms Bds S3, Tupdlh. New rorti 1Q9B3 



ANTIQUES, RELICS, INDIAN ROODS 
ANP CURIOS 



FREE Lin u SerKkis CdHacws. 30.000 tndian VVaH, 
Pol*. Spews, Axes. Suita. BeadwvL. Ceddo Trading. Bor 
flta. MipAewbwr, Afl 7i*M 



STAMP COLLECTtNQ 



ARTS A CRAFTS 



PLASTERCRAFT. CANDLE CRAFT, RUBBER MftLCWQ 

let Fun Prpliis M«w FtgyHftas SfOtn CnffipiMe Kd*l CaMofl 
SI 00 (RnlL^daHaL Wdraey CHW&ty. Bra 6SPM. Psona. 
iitnoffi 0066' EilflWisned 1SU 



'GETTING Slartod .n Signed GI#h" JilB Wi^lanwe. 
Bax W5T. Harvear M«a &2J» 



STAINED GLASS CnWfit*-P Kq. 

floras. Toota. Giau SayMscnTta, 171 Mam, NyacH. H T. 

TOHQ 



CRAFT Jpwnlry Suppbn CvlNog JSct 

Ftouixoli, 107-1 fii) Dow Arlingtan MA 021 74 
NEW LEATHER Mdipwiy c:all UppiM. 5nnd El ill": 
|fl«rurttte£i* Wim lifM &eder| 1w latest ceiaioq to: Tm Leather 
F * strt Owe PMfiA? P o fcB 3430 Omwaw, TN 
37 taa 



CREATE wir-o tiwnea «o?i tfd spoons end VOt 

PfiijSti Ihivtrnlod dirnriions l*.M *laWv Pi*. Bor 1 06. 
iiritrth., N.J 07738 

WOODWORKERS - Frame peHvna- tv Ctm Sate* 2 
fleatSaHan Krq Crafts Bra 1I27C. Kmg NC27021- 
1727. 

STAINED GLASS inypUrS Ctur^lpts 4hd. i MSonably 

pneed Ciraii:^ v so iHeVulibiei flunahme (jiunvorHd. 

rSS Miilatspod. Dapt CT, *mnan, NV 1*226 



CARTOON I NO, COMMERCIAL ARTS 
A SION PMNTIfiQ 



LEARN PIH5TRIPWG!! £ 2 Gudr witii firmfloi MQtvy 
BACK Guflfanrtse. J13«. VDF, Bra MMflRM. H«nwi. it. 
60034 



HDOLRN Cftdwnog leugld Uy imarl Wr*r J gr Irw dm- 
ehure C*ffi»Rranw- Bot 3fll-3F, Bi fin lord. COTW. 06405- 
SIGN PraitfiQ — Easy mwied Free uraiogLM- Kautmann 
Compeoy. CefileHaen. Miasraii E5023 
CARTGOHlur Fur nod Hpmy'H Fres ooohwr" Cartoenrt. 

Box 4« 1 *A. DnUpit lAchigen 4flM0 

J! LESSON uvlwding ensie. Cwunfiiiti Magaimf. 

term 54.00 Hamwi. Bra soar. Lurain, Nabaah^ ssioa- 

0067 



U S. » DUHnnl mini Including Sou^nJi H «X 

Fra* UN- Brtera. Bom g. Buri tfytf. HV <1g» 

n years on hw <wtmw* urntd Stf**. raw 1% 

rnuri dM— 25C wllti nitrriwab JUmd. Bbr Cll-P, NM 

Rocnallfl Mm rwh 10004 

FKEEPBig Bargain Caiatog - NatrErMiwi IwfengthDotAnda 
m bar gaina ndutViTp U.S A G.H A atampt- packets, a&um*. 
BmeMomiG and suppPea. AtH Pm aJampi fimm WFApwraaii 
wnw Buy w*t wtwi y*J Me fletim halarara promptly. 
Ttypik yw J*m**ldwn Slams Cd-. &^1. EB2PM, 
JwTHaluwi W 14701 

1 ,000 DVFEHEMT WlMLD 4 100 CMFFEREHT MOHOG- 
UAH BEAUTIES 53, DO AltKM eppyraafia ipctonfl&l. Can- 
l*- vervide anytime ADULTS ONLY. Gouoe. Ban 1320-MG. 
Ebzabemari. T*nft«s« 3fS43. 



TOPS! E 5AJ PcpuHf Pcmrad Slemra (*i flVferanfi orvy ?5f. 
Myilc. D*pL P51 . Camden. Hem, Ycrt 13314. 
n535^irRi?*9iin5I^*fl5 Fra Fiea BoaUM Jaaeph 
Kardwell. rtc., Dagt. 77S-PM. 0*3 nt. N..y l ibS7 
free wtiQteMle Stfigim and Pate Btora Pnce Lrti Sfr 
*t ftst»Bl«4i£i »■ AMPfiCO. Bra 2fi06&P. St Lou tv, up 
S31S4 



WOWI SO All Oflfonom GermraifiOC 1 Smpw toUoaiki of 

gonird* Gmnidft Cflrtim*d)ef rili*t. D*1 4*9 nr«, Armais Hi^t 

Valued Fra* Big CtUlog Alsslin* tiamps mm not appo^s 
s&-rce Buy whirl ypu (he RMum baance piwnpdy. Send 1 Ob 
kday 1 ThaoH you. Uameeticwa S!an >3 Co, Dap! AfiSPM. 
Jamertoam. Hi >4?0l 

ABBOLUTELV FREE- 50 dBtram Barn Gdontea COM- 
■fiNORATlvES. AnvraNi GotwmmoP. Bra «0. SeCO. 
ME 0407? 

' BREATHTAKHO BaaUUU SO tWwwn mird MOhMD 
I&T9IJ wmmcmsratTVM t^ly St.» irwrl mmpwra vet 
epira*l« PBffrti. Bra 132F. Stdnay. ONa 4S563 

PEMNY1 Arpov*!*! RngnMlnsv cj raiuguel Klara 41&4 

Sfflnd a . Sen Drag*. C*JK. «1«. 

UWTED HATTONS A DaO^m Mml Sets IS e, Agprwaie, 
Cometta. FOR 1S»A), Lake Plied. FlomtJ. 3W5Z 



50 DIFFERENT CHd U S btflwdral 1061 And 1939 - 1' 00 
Ed HteVi, 423 5h*p*Jd, UWiMaU, Glitd 44D07 



OLD 0 6 Stamp* urn A(*ra™i Crra*!fc. Ora 153SSG, 
PnHadtfMin pa ism. 



LEARN Sign PtKrftng AT Hon- Tridi*Of Th*Tl*de, SftM 
Valnh For n .00. Eurraa P<ua. Bra 931-0, Fnzgmald. 
Geo'gia 31750 

CARTOON FRO 1 *r Insradpn Fra*. SenpJ*. Eny Mwn. 
ud Sera SampfiH eA y*ut Wu v with a SASE Hraiura 

flhrdo 1912 E lira tJraenfwr. Kwa 52003 



UGH PAINTING QanpRH 1™ gl inpln^aion &ra44 
FREE Bruch uni Creative Ana. »1D N B-oiv-Iway. Si. Loua 
MO 69102 



MODELS— CAR &, SHIPS TRAINS, 
PLANES ETC. .. 



MOOEl AIRPLANES - Hug* C«uog S?«l &g 
MontflaLUring 0d. r Urc.. Montuum*. 1A SQl 71 



WORLD Wkje Srnmpi maufflWI d bpani cm !4ipWr4l 2e 
fcld up. TRUST STAMP QOMPAHV, P.O. flPV 100-P. 
Jamaica. N.y 11435 

FREE SufpdH GdlAClKM. 5*r! Hftfl app'drtli GcvAd. 17B4 
Unwn, Sap Frvncww. 94123 
FREE 220 Urnlftd StalM SIV! wondwen tlarnpj Mjgr^. 
BH Stamps W, Bra iaJ7. flecllpaw. CA »?» 

SroSwirUA 25C. AKKraaN Srafley. Bow 4&5P, 
Mritothwi. VA 231 13 



BARGAIN 1 K? Wr.rtd-widB Stamp* 2E4 QuMyAgprraab. 
R Pvkw Sok 143. *asi &dCAMtf. UAQ15U 
”L00ti,0M¥tfw-lM^K»i~2« £*». BWden, &ra 

414&. DewSom 4Bt« 



HOW TO KIU ROACHES FASTIPH Pigieacnnul raaudfl 
tjua-anteed Oalailx 5 dc PniMuHlrnl 5SU Vcdii, 
PM B. SL Loud, MO. 63110 



RADIO CONTROL - Anrpisraa, Bcalt Hefojpwrs. Sys- 
tems. Suppust ftg ftscouK Cawdg-SA DO iRrttruRdUn 
Murincera Supply Bra 7H0S. UtrUgpmqry. AL »1I)T 



{Continued on nan p 



JUNE 197 




r 



STAMP COLLECTING 



FREE US Mn $* l. Approval*. MMWaiand, Bo< 4»7. 
Sante Clara, CaWumia 9GOS4 



I.MM- 

Inul Only « Carts wrtfi Attract 9 ** Worltfwri* Approvals 
VAN ST AM, Dept Fte-682, P.0 &HI 17272. Oli CWO, Illinw 

#»n 



PfllhCI CHARLES BQVAL WEDHHG Urn day fill* ■ n 
D«Uiy wfln Doth ilorfiod Otily 53 pGJtpari, EArilfc CO-WlKWni 
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ManthM. CiMIhtm 4101 S. Situviai kiPHrnaann 213- 
350 -0851. 



FOB IHVIHTOM 



INVENTORS: Fi« fnlcKTWlitw m ofbrlfig your invnnbon 
lor U4 t&HBlW 5al» &>|»raton C-5-f 1. FiumDM, Oho 
43*20 

PATENT AND DEVELOP W Irwfiw* HavWnd 

Palort Agtonl and LconsM Prb1*siiGna Cngihaor Swv! tor 
FREE PATENT INFCHHATKM Every Immtot Should HflY*. 
fwws L MAar, wiwji*orih Bviumj. 233 Broadway SiMa 
»i & M, Hr. Vrt. H.Y ^ WJQ? iar8i j?S7 MJj. _ 
THHQBTqiWiBdllriwvWtCLB.Baa 1H1 1 . FAywRuM. 
Oh* *51 16 Ff» lofarmauie 
HAKMQ Money WWl IIMhUota. TuSiamsMI MadhoA 
UBHKf By UwrtoYi tTQ.DO CjTy PutacaDwie, 8710 N. fttoy. 
Indkanabolis, mdun* *£220 

nCmprCftt RMnda&Hi ha^a mvantotL Wtoaai ranee of 
s*tv-ces Free mewting tonne. Praa fva)uak>r Htatfed 
InvantST! FouruJjton. SCl'B. Kwa. Cbbrado Spnngy. CO 
80SC4 



WVENTOR5 - Ur>c ad Stai« Pal m Omen BearchM 
P*i*n Dwetopir>«m Engpnearirg and Mamedfig erf ynr 
Irweefiari, idea* tub rnfcluladurw'a ncnir^iU. Send Id* 
FREE mvENtlON certificates and PivmUcn Y0Mma- 
imn 5e^9 I nvw*77 i4*S GEORGS 5** ECTOR, 

LICENSED PROFESSIONAL PATENT ENGINEER. Form* 
UNITED STATES PATENT OFFICE EXAMINER— 36 >5 
WsglKfO. SuAtingL V.« Yg*. WDf 



U,s. PATENT Oflic* SunTiea, S3* 8n»«Jw*¥. Room Mi S. 
New York 10007. Free Invwtun AdA&4- 

PR0T6CT , i'ow r mtoartBn Regniareo PalerK AfflFnBY 
Many Yfarp frpffmrra pH FW^Jt- lniiii*i«l Imwnlur* Ph*- 

leraCitm SpetuJ Cwtiktoriiton Wafy H**a(A*tW Cha*0«*. 
Wtta tor Flu IdbPTWton PMu\ h. Gd Hag her, 2530 Cfutord 
Am , Evaratai, r tros EC 20 1 
REQltTEKD 1 PATENT ATTORNEY Woalwigton DC. 
SubtiTb Donald a toBteGtfngv 41* Huigaftord Ova, 
Rowma. Marytord JWW 

PATENT S ECdMOfiKAiATl Frea Dadait N. R anei. 
Kftfl F’onduiK, RiChrwHJ. WA 20274 
KYENTORB PMhr Ybu* InuiUan. Fne MOM CnnsiAa- 
ao*i We H*e HegisismJ by Ow U.S Owamipem vickr J. 
Evan, A Co . 4637 F«t*rr, Af« , Hf. Ulvhr^gi PC 
soots. &n« we. 



PROTECT YOUR 1NWEHTI0*I fleB'fa™0 -PaIa^ 
rwv FREE ftwdmmtoV fltonU Ol Ylwr Pnw7n{rfnn frta 
■WPM, fcMIwaM, NY 11*46 

AtvENTOflS NEWSLETTER INFORMATIVE Fh*o OB bulj 
Invewig C&mrtoncenla,, 204 God«l need. Murlcwle. IND. 
47BW 



HYENfloai EvauadpJ CorJdGmalfy By Nonproftr Eacafsi. 
Send 12.08 tor totormaAon. Amnoan Sooety of Inventor, 
Bet 1*4. Vaftoy Fbrp*. PA iSM«i 
SCIENTIFIC: rui« handy Iv mventai It 80. P.O Bra 
*191. PA I7«M 

PATENT YOUR liwentien. YouibbE!" InewenswatyiReftrad 
Ewtww 74«. imwiiingKn. W »E>*4 



INVftTIOm WIHT1P 



INVENTORS: II you hfeva an tmenltoi fat aala or Itoanaa. 
wrdB tor n*s So oCet aivtalnne Sn* w can help you. Xesslar 
SMvt OWp-, C-3-1W. R*r dm On* *3450 




YO*>. NY 18007 



MARKETMD Asaistiiho* avaiiaOto toindhAdwaft.Urtwn 
UhrvHHAiae, eonYwua. Wise tor M-PW. 

WYEHTKM HARKETUAl, ttE„ 

TtM Brnrtflhrtd Slrwt 
wwhungh. PA IB2? 



HYENTIONS WANTED. FREE CONSULTATION. NO 

— n — j-—,— PetvSwotttof 

ruyvAev firm nwnitoctorwa Mtoog n*w kh». Rr Saa 
ntoJTUKto as lyw to r*&»*r yiM ietaa. tM a arta. 
AMERICAN INVENTORS CQItHMtATKML 58 Margate 
&lvi. Dent PM. W^JlStrflhfllleMiMAOIOeB f* l 3JT37=W?B. 
A Faa Baaed Martelmg Carpany 



HECflEATTOHAL IHVENTlONa HANUFACTUrOHa. 

IIARKETMG Wtita: Fradbumtiwl, Bom 433, Rochaeto, 
IrtU&ra 46875 



MAL UTAH it FADM1 



FREE I Big SwMser Catalog! that 5400 oamtry prup*™* 
dnaarbed, (stcttired 1 Land, fjvim, Hanua, Buuneun. Recre- 
atwn. RaWnienX buye' 3etactad baat (hn.vxrf lha U-& Ow 
708 cffic**. *3 aU>a* AH AMa4 America 1 Youn FREE hm 
tha wnnffa Mi«nil STfKXfT REALTY, ins.. P.Ck Boa 4529 
q.S..Depf 5800, Sbftogtakl, MD6580B CiH lou irea utn- 
641-4266. 



NEW , , , FREE , . . SUMMER CATALOQf Top real null 
veto** wa*t *0 *0N*L' Piau* Kiettfy type pmparty and tocar 
sen (towed. UNITED FARM AGENCY, 812- PM Wed 47T. 
KiTiUi City, MO 64112. 



NOWBUYER BEWARE, Iltoney saving GUIDE Inr nyurto 
wtn an a Isopee id earn a home. Send SS.95 to: A* o 
RaNdatWal Aeprusats. PO. Boa i042i- PV6. Etonwod CT 
WHO 



BELL YOUR HOWE vQUflSELF, Saw, TYnuMnda F«i 
Pnwan Prccedure. 2* Yea™ Eapdatonee SS.OO TO Wlsa**w, 
P.Q. Etoi S0«s , IhdmnapUHv IN 4*220 



MARKS: Sewtic. PaacaAri: Ctoen Emrimnraani, irttorm» 
sen. Martine Bulty. Bon IS. WtttO* Spmgi. HmcwH 
68 783. *17-469-2764. 



mjNTU*G,Fl$H|«GPROPERTieSFn>mS4 7 IsflOF per 
acre to Crlfwdet Send For FREE CATALOG lArMflM 
dOtereim 5 y*w eatfitoig* PMRR CefiwftWi Ettote Un4 
Dept 23 C. 238 Lunence Am. W„ Tawto, &w», C*r*da 
M5W 3*8, (-41 0| ISMIK. 



MOUSE HUNTER'S CHECK LEST. Over 300 BWIN ¥W 
hhiyi rrenantoer aonui awry home you maped. 30 ahaete, 
p*d»d l 1 per huaah K.DO AoruUser,, 0'4 Lenta (PNj, 
HflnaaA. Conn 06051 



"BUY ■ HOUSE -fr DOWM. r tacua 118,008 ID EWOC, 
Guvemed MOO F«eigr«an. Ek« Ji-PM, i 
W«hnwi 980J7 



BUY fled Eatoto witn No Urn) deer. Sand |8.» 1<e 
5c*M. P O Ban 1M23, TitodCto. A2 65T31 



CALPORNlA, Anuaa, Uu W«Ml *4* mOrtH'jy. Bm 
38291, LU AIONH, 90036 



EXPO*T-<MPOWT 



4-2546 "Fito-BsHeta." Ftee SrodlHiieal SaRngbtod, Boa 
91S5S-B6. CltoMend. Otoo 4*M91 



NEW ' ASIAN SOURCES DIRECTORY" rBfltasI* m 
vtga imptyfng dtmc9y. DoHe Moon*. 10SW. Rl. 32, 
Saugefliw. NY 12*77 



AMAZING SOWOM Dl Clwia'a tovoHEjtDDn Reveatod— 
Ejratoeva toped. Ddfeta Ung Choar mtarotenai. 

U4S Nrn toad 1, 5dta S3*, fiadra*. Tew 77589 



PLAttlC iAft« 



ALL Sww Bvy Bm*H tJu*nfn*5 Free CAtAtog. BAKA 
■SiSi-C CrAelfi. v*n Huye. C*h. Si4*i 



■U V IT WHOL««*f 



BARGAIN B 1 l Wood Sovei £5 »'i« BroorsaJa. Boa 
x-jrtjA Ch«ajo, 60*43 



SE LOW Whchnale: CMWng. Jewelry, CWMiulS. F pm IM 
TetrCm Mac P.O. B» 3133PW Anderson. SC 23821 



BELTS and SucHea Oomptole wia f*si teHarv ncWm 
inxjk*f». mrjtonPrWa- eedule, wmumiiii;. By Protit. Com- 
ftota doalor ito vp. Calilpfl H -00. Anchor SpadidIhU. Bill 
3956-BPM. North Providence. R! (HBi i 



SAW! FREE CATALOG I MoitxCyd*. Snowmcbilc. Smell 
Enytio Pula. Woodwovm Log SpttletB. Energy Hama 
Manutacturer'i Suppfy Boa lSJ-PMJ. tortfienw. Wi 
5*425 



JUME 19&2 199 



BUY IT WHOLESALE 

^CtttMiftuAd tmrtv ptadAdbig p ega) 

nines. JEWELRY Prkoa i&f*. Below Ptetrvi Calling 
il 00 r.H B d 1I (wJHBl«i'. Anltaem, '55 WbMtfiglDrr. Wuil Wi™^A. 

fv KBB3 

WftJWW BARGAINS Below WwIjmSb Manji Free! Lque 
Jgfinrrj . G&WbUlS Jflt 1^5 Single Sarrpri&s Free 
Duesta Bar^uinr.jnierx Q(X»rt*inh*s. SOc ?3 0 A. iHCUlimd 
Michigan. *9423 

CLOSEOUT Jewelry 55* dozen fCaoBtog 25s i Bauueti. 
TOT tCJl Dm Artnglw. MA <tfl 7* 

BATTERY CLOCK MOVEMENTS. Hartfs «ard*aro Pin- 

Ad fli+litY p«»i CAtpIpg *1.» rrtijrfl^+f. 

Yamtee 3u* 2fl. Thumwfl, Conneeitui Q6277 
_ WO RIJ B^QaTn S : a fropaJVp . . Clc-vc 
&jcs fieeDwa Swulira 3A&E Mome«. Bcsi 1 717- 
PM Hghland. Insane 46322 
1AVE MOttfiY , . , brassiYwe. cameras, d Arnolds E.w.'eos. 
A io I gwsnS «njc«nee where and sum. 60Y- 
^iefll'ESOO-Kjn^t-CnJwfiPuWitiBcTO.DW.PM&fla n3 
PeftH'Uyv PI At*. Staling; VA 22170 
CLOttOlJTttl fflKOuflll" Beta* wMEHh 1 FrMUn 1 
Semple' ODN. 20IS2-PM. F-wraal*. Mehgar. *6220 
BARGAINS w Jawelry. YYaIOwb. end More 51.00 FvChI- 

A'og Thor™ Bqi. KM a* hi mgr#.. Maryland f 1 5-W 



ADV, AQENCIE5, ADV. SERVICES 
MAILIHQ LISTS 

nah.Grb-Eh AffWKWri Expert aasrfilanoe Helrtooh 
M**ng moqfljiro, newspaper* Ei 00. Oinaijp Advwtemf] 
Agonty 20 E. Jacfcsbrt. ChtAgO fiOfatM, 



RUBBER STAMPS 



DISCOUNT COUPON. e*lhJ5 Rubber S*amp& 37*i 

Menk> si Sen Cwgg CA HIW 

Type Founder Type and flutrber Stamps cata- 
i&Su*- Mail JlTOnlYjrnS*ijt*on Ikri order S3? & Evergreen 
Benwn vilht. 601®. 



OFFICE SUPPLIES 



MOW TO MAKE MONEY THROUGH CLASSIFIED AD- 
ViRTiSJNG. Bocmw Bbawa von lw Id Mart /our own betai- 
nes* Win Cltonhad Arlvarliimj ONLY (l.H FOR SOCK. 
LET - | E2. 00 iPupOT iK^nfliiDie wrih Fir* tfdtel H.E. 
RAPPEL. POPULAR MECHANICS. DEPT P. 224 WEST 
STTH ST , NEW YORK. NY TdOlV 



PRINTING PRESSES— RUBBER 
STAMP OUTFITS 



TYPE Foma. Hand Printing Pres&ea. Suppfeui ISO P*Srt 
Si CO DeducfrtilB lint cmdar. Ac™- Type, 1 720 N Wvsnheki 

Chiefly. sosa 

RUBBER Stump *upona* c-ncaHJt Jflo-vrm Br&wnsvJie 

flood S--H0.Mt.VBr™!. Ilhno* 



COMPLETE Rutfter Sriws Quins. Supplies Sams nay 
snipmjnl S+Jl Enyaving Mechnes YAwjIflwIe CaWotf 
JT DO DedutSWe. Bier S-U/rp, 1720 N Wirshliniri, Chicago, 
axis 

PRINTING PrisMa, Typo Sup^'ies Lial S&t Tui-nbii-.igt’ 
PruUara SuppN. MwIWUGStSUro PA 17DK 
TYPE Ini priming Ceiabg 51 OKI imilkiiLho i »1 onsiir 
Quaker City Type. H.O. 3. Sdk 134. Hcmeybroak PA 19344 
PHOTDEHQ HAVING O* W«l* Cf>WH. Be* lM. 
TetT*to. How Yvfc, 11752 



PfflNT YOUF OWN— JVinWig ^napO?, !yp* iwlik 
diradi iron lactpry. S&^d Si CO k> caJargg c-d ^an^lDe id. 
Kp«y CO.. OM. Meodatn Conn. Q64W 



PRINTING AND SUPPLIES 



OUtCK C-ppy Printing Low Prc« Wrt»e NaRowndBL 014 
Nenh Minn Buemrgldfi. IJfmprJ £l 70 ’ 

LenreHEAH. 2 CoKhi. w env. ti J.&0. Low. 24 Pwl. 
NewIbLndlind. ISIJ 0743E 



QUALITY P^rrling 1 L(iwes| Plncaf, ShTVM in F«jr WCrfUind 
Daya. Wnle To. Priori FNeaa. Bern 65 P. Du bin. Ih 47335 
BUSINESS CARDS iFTwsed Pruitinji F<ee Samples. 6<5. 
2501 s Afrtnfl. Glepahaw PA 1Sl1£ 



GUMMED LABELS 



TJJ00 Deuae GLVnmeiJ Adii ioij Lzberis S3 CO Frw L.tvn- 
lure Acme. 5£ TomohJ. PinafcuigR. Pwmyhiame. iHS9 



PJ'FT SHOPPING 



SWISS ARMY TYPE KNIFE. PRECJSJOH QUALITY A1 
STA«+LtS5 STEEL 4U- KNIFE 4 12 IKHa ei dTW sum 
SaliSlKhOA Gua?anlwd HT.C. FE3CHK.EN-. I30T4W S73i 
SYwl. PO Boy 35*4. Qepl PM. SA*wnm Mr&iiofl KS 
602M 



200 POPULAR MECHANICS 



ISRAEL By MflJ. Flee Detaib. SKvCmmArt Bur 2656 Tel- 
A-ay fi lore, israai 



SHOP By Mu. CbIkg SJ 00 Wuntlible. AjD Enl^r vi»k 
tS23 La&rea Hollywood. CaManva 95028 



CLOCKS, WATCHES, OLD OOLD, 
JEWELRY 



HiQHE&r CASH hjr (Sglfl. Jewelry. CflW T«0i., Nnga. 0 1 *- 
invida, Walchei, BUrtr, PlaCnLcn Mail Amelia Tudpy Freo 
C-n wtfh eincKmarinn C^naga Gold a Preraij* Wnah, * i. 
Mcmrwj. Pepi. isM, Cktagt? 60603 
BELT BUCKLES-, FREE CATALOG. Unbn BudiVr Cb. 
6123 WenhcrYt-C. Mlnneapoln. MN H413 

WATCH And CtX* iBpairing Kdki lew Is. m^lartpJk Fiee 
Carialogs. Nvtn Amwean Bre 77-AS. Fdk River am**. 
Illinois 50021 



TAKE HO CHANCES. Deal nkt*sL nxn* >clvihM Mm m 
m geld biAnvis. E9tbMd7i*d 1634 Wn buy GM, SlVer 
P^hnum. Diftmondii Highest C«h Ff» IntoinMitwrt Rom 
lndU4ln«, 2W-A pABf th«0O 60502 



COLD 



OOLD - Siver A^aiyws Rock*. Ckea. Carwienbinei- F»ee 
DelPft Pnj«i«i™ Lfliw. P. P Q aomti.GoicJfln.COB(WH- 
01 H 



PRECIOUS STONES A MINERALS 



GET Fr« fd'jiog no serous rackfioukd, gem euiiBf . icweYy 
maew htwOyiKtor crarittrnjtn can tj# wflhoui. Fji ei barga^a 
enduWB items kTn fwoe* (ranHipi! suFElleif nnd a.ithur 
hied in iha held Free new raceleg -uai eirihmreu, yaw* lor 
(he ashing v/irte Gneger i. D«J i wo Sou» Amiyo Pfcwy . 
Pwinni, Cilrigrrii &1 109 



TREASURE FfHPEHS 



□ OLD. SELYEH, sum -'alica - Find wrth uni^ie Pfterrled 
lieasijrtr r.'riitir leillA - None Outer Ibw pnen- Free mforma 
non wnta T«fina Depi C3, liODO Montana Avenue, Ei 
P«*o. T*iaj 79ft34 



Fffl4J vOSl rjiurj lewelry. bLrwd lradsurk. gblfl nuggpl* 
New rffisAihormry pelefltad delecior analyiea ot^eoa. 
iiemBn^Lis r*n(f* nq ground pc*tgp Free cetaiog Gendfrer 
4729M N. 7lh Art FIIMiVt. AjijOAb IW0T3 



TREASURE- L«Mc ovan^ mile ewey wfti uan bots-Uva 
ewifiir ■ brb^ture ire*. fl**wixb Produda Bwt 2702^0 
AMC Tamos, fronda 33606 



PROFITABLE QCCUPATtQNS 



TECHNICAL WRElTCflSrnaiw big marey! Frw OflLailB Teh, 

Pub*, Bqi ?4$6.P, &owim„ O 9MM 



R£ PArfl Uwnmowflv* irj> d -^>j^ or pa*ta and taoH. Wholo- 
sale Im E«warrjo' i 1$ Canal Sri.. Piy! Jiv^i NY 

t27?l 



FREE raiakjgs Rapaif iur rord^Tion^nj SelngerahiBn 
Toois. Supcrrei turi miiruthon*.Bwkn, Mi fi Carrion. Rtfias 
Tenae 75201 



FT, SMITH AuCfWfi ScITWl. Ft Sm4h. Ark 72303. fieiKJenl 
* Home study. V«aren Appn>ed 



P1ASTERCHAFT !? [ Piblfabli hrnve busineu UoUft ZYHS 
ab e Derails. Lynnetle 6251 C hiemb- pjm Merriw Dfno 
J4£60 



SALESMEN -Dl STR1 B UT OR S 



MAKE EXTRA MONEY DURING YOUR SPARE TlMEt 

Show our New Lm on Catandan. Renkend Pq^uliv Aamrt * 
mg &riisio sooal tarns Prompt Inendiy seivcerromimillleMi 
AA4--S Ccmparsy in wr ?3rfl yugr No eiyeainienl oi eollec- 
■fins W«Hly buninajanf Bi ypie own hw Full l*ne 
polwtral N& eufjen& Ke Mum lp. FurtK SunJey 

NCWT0N MFC. CO.. Dept PMCfi. Neelen \tmt S22M 

sell Sensational low-cost pae-entay pro- 
tector 1st Autvnotxes-BuikHigs Ejuce^nnd □iaMbMV 

margin hknUnwal EMCbK. SMB. Bdh 1046. MricAell SB 
57301-1046 



AGENTS WANTED 



SPARE TIME CASH. -See lanuu* hLMbutt Shrpe* Svnt 
piw. aafee »il nee. No e*fie.nsrt+ needed. N& ag* hmh Brg, 
ajmmii*Wns Hangw Shoe. Depl. 3329. Harortr. Pfl. 
17331 



PRINTING .Adwltiikg Silmrwn Encellwnt mqnay mek 
ing ExdrHlr* Selling DecbkWnnanB Narre Piflpj, *r?i*H thJAnt 1 
re* AijvvVsinq Spevart^s, atga kwieti Freuaamp** Rdtb 
N. L , &qi 5 1 Li n Mira Q21ig 



BUSINESS OPPORTUNITIES 



IMPCRT EKVS71 ddpdriun.Ty. piatsnbie wbrU-wxki. man 
order tusinew tram home.ieritxwtMp4aJ YVe &Np pmmvne 
nan irtanwiaiKKi Eipwienc* umKWHriY Pnw Raporl 
Uellvrqv. Dopl. R27C6. WHdlEnd nH i. CUilbMla 61367 



PREPARE r 4P fleturpL'i ■ Hau&aiyiie Jo A-m Netney m*se 
S5.5MM*i«ll*iCiY Train ai heme VA Approved- National Tb* 
£dv«l. Mousey 2FP, New Yi»\ 10952 
MAKE MONEY WOOQWQFHCING - Easy frtilrii .-boiuuig 
unuaual gih*. toy*, novrtee Few detifli. VYiittm#. 32KT**, 
fiiw Cove MY 1 1 S4J 



Si LL Booki fly ms, i Pvohrabia Wnt* Jtftngrwe-lAe, 
Anus AR 72921 



HAKE VI iona" MANUFACTURING SATTERJiS. Ftw 

rteriafc. Ertdasl. Box 365. Bcgma. NJ *7603 
MAILORDERS OOlOMlNE 05 Abroad AAmU 
Manoymak-ngMsthodE.. . l-'see IrtorimaKn |f QigeM fteas 
Affl* . Bos 60AO£- Los Aflgel**, CA 

bndi.tio Mon^y ten Hcvr- Work Wwh-Guarar*wdi l 
kgnom'k Sri*n Jmmpdetely PenJ Qqily Ffn Ink?' 
rrsaUOnAptAcMBn - AHV, Be* 102*-Afi. KaLnhea Hawn 
9674 1 



MAILORDER OPPOPTUNmn Sum ChOMaflks hfrtW turn- 
fliia ftrfhdut espenence a cafstu. WhM Idr Iree- book cam 
hiBtorios. £Uu5 compiaie data-ie othigaton MaJ &d*r 
Asdwaia*. OflPI. W. Vomvakr. NJ DJ64S. 



MAKE HONEY Dqwsmg Irpr Wtfpr YVplis - AWayi Sut- 
CBSiflii. Dbwlart TrJOl ana IjijWuclion* 12410. Dtpaaer 1 J0 

Nunn 32. Camp m pa itoh 1 



P'ROFtTABLE Mailorder Su^nes* appertunjty De- 
biil* fttfrarfl. eok !040. FpetwrH*, MlCtlHMn 46ftW 

no ium£i owuiIhul we . . . PtoS ii 

Mqmnj A Year Send 1160 Rawbow Hau». flos ?j2 . 
Pdutne. Huron 6006 7 



140 Hour, New Service BUtunesFi BatJltl. W^^r®. 7 W 
Fairway. LtrHkMl Park Ariynrji 99340 



IMMEDIATE PROFITS Using Ou Prwm MeChadi. Spec- 
tflajiAr htme YAtolwatinfl Ogpotluirty. Frw Oatarta YLfl 
Marsalirg Dect 2W, 92? Raleigh Drive. Toma ter. N.J. 
00T53 



1 SWEEPING |. Pr uYh -n BnKfing kHl We H rvrtp 

you 5 Leri, No 1m. wirt*- Air 9wVAper*. 1 SW AHmOW Eip . 
5an JuU. CA 95125 



ARAB BUSINESSMEN Have Ucwy In Buy £ Invert Top 
Finders Fn, Paid Int MitMleEanri auk 8S£PM1. 6291 
Fiakmait. HunLmgi&n Bun CA 92646 



MAKE Rubfter Sbrmps. Hrghly Pnjfttjble Blaine** Free 

CeLrtlh. Slain per, Rid 22S09 (QCh Tnmpa. FL 33623 

1902 Hgmoeusineea Direclory '■ deecubw o lKteom- 
FHVHPX Ibal tel you 14? qpmptelely - Send S2-. iteertoty. 0OK 
10024A Chicago IL 6D&1C 

SUC«ED W ANY BUSNCBS - SothI ti &6 For Ootdo 
Lfimsngrjur 2659, Hurciltren SliriiCin Ycih 1 1740 

EOUlPMENT Oealst OpoorlunAy' RolHabln NAtonal 
F. i-.iiprnn.il feinM, Irgrn Hgme WiP^Vl Clflitfl. Wr* *1-^1 
CaSielbs Tru:nii-g Tape lr>r no His* EnAntinalwn. Eapanenp* 
Unneoweary Frw Repon iPE-G, Bon ifl5*6, mnne CA 
M7U 



GET PlCHrr Secner Law smaonea aatria— iymga tasn- and 
crocKi' Deloils F«E11 MYeaWKn-Wfl-fl 0itegB. NY 12 BIQ 
_ MkTmONEY! Spirt Time, FiJ Tima. Y<wr Qwn CvpM 
Cleaning ftjfi^iess a^rtluitixiafy NEW MWed! Fro# DrtASi. 
Rug Doctor, jiw Horan Pnup, F*mon UO 5307* 

MAKE HOMEMADE BOOKLETS, iw earr^d H 37 COO 
Lvrih mm Free Infarmalorr Falcon. Btw £46. Wcodville. 
Tbkbx 75079 

spar tn m eo" 1 ci i'bgto r s need iDu^^ed' RrfrtV' 
PiOi*n Auibmrtn^ Product Frw Details' MOTALOT. Bos 
4457-PM-&, Dbwney. CA Wfl4l 

WOODWORKERS - IDEAL «O«E 0u7w£ii FrM »o- 
criLm' Pi™ Shop. 7iP. Wwl PeledBrwflh. NH t045&- 
D07B 



ASSEMBLE PRODUCrS AT HOME. lAany opponunfliH 
paying Hign Wumly Piota pr#*arnEy avkHaHO wrdiOUl invert- 
mwi, Wrcj. BuMteasei 92S Brqhion IliP. Brdo#.Lyn. New 
York 11235 



PIANO Tuning Ruickjy Isurmia Witn noma stuff enr^ea* 
DipAjma cnanKKi Amwcen Tun^a Schoet 17D50 Teller. 
Dnvu MStgaih Hill, Cart 9903? 

Picture Fiarwrg— piaiiaaxe iirt o> apaie-in-a busmea? 
Easy lo leam *rth handbook-qourae "Gtuds To Rduie F«m- 
irg Pro Fit* " S3 00 GtMrutfirvsnJ. Proe lrafi«Y)-fliJTipliM cmwog 
Ihfiudec Jap& 136-PM Saveaih Noyth. Hqpkri*. Miroesola 
55343. 



fttPAIF HYDRAUUC JACKS - ft TAILS FREE 
WRITE. HYDRAULIC PARTS SUPPLY. BQl 4157. 
BROWNSVILLE. TEXAS 76520. 



Of RTS WIPiD OUT *dn secret Federal Law" Fertuie 
braiding FREE REPORT" EXuavrirri* LeCrongevHe. NY 
13 SM 



Fflfei BOOK 204? unciue Proven brterpieee T'abuidu& 
unlmbwiis, SecanalnrtBidn Irvomo HAYUHGSL CertitwS. 
CA92S36 



(Cqnrimuad dti n*it page; 




BUSINESS OPPORTUNITIES 

(OMIllMd IHMB prWCaritrtg R*p») 

LURN Eflwins Machine Rapsping Man, WCmitoi. tun*- 
th4 Profit*- GnndJin Corraipondenoe 5c*i«J, &?1 Sff7, 
Spencer. Kmi 51301 



*4ifl iWeeiUy Hump mpif.no PTPiFWir, GooOwortfl, Go* 
26233- R. Tamarac. FtKrfa 3332* 



WJ-M From tVjusrn Foul PhrtWfl IHjge 0*nwtoj 
BMdll^g Pr<ef 25( (R*fu rouble) Wcdd*" Snowwater 
MAta. G2324 



CWCflffTE eu* M«nirw* Caliws Sl.OO Route Dm 

BOk 95. HjffHj city. Souih D*k«a _577Ql 

5£U. BooA* By M»l Fw L*v.i«Vi'p MnAwto. Bo* 44 Ptz ■ 

PM. Shiwairo, Wi* *ei« 

SCREEN PFWT T-mURT!. InexpewHe UU .Pro* Delate. 
'T'PnrtBT. ■ Poe Z3W1[GCJ. Tampa. FL 33823, 

DCT fKH u»ng CfTHfft KDni'S UOm£V!I LAkqi* - 
anwiing 6uEjne*5" Detirie FREEll Finame Consuia/ils. 
E0-e. Billing* i»i& 

MAILORDER rjHJD POSSIBLE MONTHLY $*ttng 
IrtfnunalMn. free Delaila. flSVF, Ghalsworth Awe.. Bon 
SQ1-E. Lfctftmau, N*»* tort »□«& 

NEW frarorary /i Battery Heooddflioning E^Meafi 
McnVuGuwM Mum -ftg Profile Fab." E^kUxh?. 7*iS 
Gb toe Qm*. Util* Rr*k- AN 722M 



D<s ifiiei/rofts, earn several times you* cost 
om thousands of products gifts. novelties. 

Tt JY&, OTHERS. FREE INFORMATION. W A W GIFTS, BOX 
ft, PILLOW, PA ITB88 



flECONOmOH JUNK BATTERIES” P'trfrtaN* HOrtM 
Butineear JEM. Bon 77VFM6. Battle Ground, WA 
SflfiCn 



VENDING MACHINES. No itfing RflUIrt bbTO aiAmlifq 
profits. 32-Fag* Catalojue Si. DO iRMtonoabtaj. Partway 
Cvpnftm, 1930 Pwl GrwftNjnng Dm*. Timemum. 

MyyUinj 2i«a 

VINYL'S iMiem me money ih" Fraietkcnriy repair. re*in- 
ri* rowdc* lumhurp luggage. «r sops Qurt, easy Two 
WMifa)jtiS*pdiy*imyotH.flOt)wrPOnln tan, 

dleei. reslairf ania unli>nied cuSBnwra. En- earrwig ahe* a 
Iw days praohce. Senaabonal details free VIP, ami 

MontrjM. ernagp. MU 

UtaAO Weekly FrastWa, Span T*v* Mating Dim Z4D63- 
PMS. PhSapBiphfl. pa 1 3 133 
PIANO TuVhy lonro&J QurCAdy « hOfne! Fr» ifltomilfin 
Empire School. Bon lm*. JupSe* fwnda 3345B 
TAKE Catalog Ordan. W* dwp-ih in bMt-etoldig ip* 
csafiy prooucis Lowes below w^pieaGle pncas Imroedwte 
Cwlrmrs' SpO CtBCtf W hO«T* tKJgTHFHi pgpptllOFly Fr*fl Boo* 
SMC. B(*i D« Sole A**.. Cwpi 2frtS. W«tMns Mils*. CA 
913SS 



BUMPER STICKER PRINTING WWCE- ClWHp. Sorplp. 
POftattt. Frew Detain Bunw POa 227B1 t&CJ. Tarocw. fl 

sasaa 



I MADE HO.OtB vap fcy MalarOni ' Ma|r*a nihn frWhe 
money' Cebajls 2Sp. Torray, Btw 31 flYV vpallaob. *A&iQan 

LSI ST 

MAILORDER Ceu'M s<ee. Swli wia BLameg heme mafcraar 
Btwoosa Spociallna. Bon TfflfiX. Dayton Oti» *Hfl t 
SOLAR llreLng hiltM quicWy at HOrtio 1 Fre* unFOhfiifinn. 
Emtw* School. Ban, 133. floettvde. W *7*72 

NUKE RA» MONIHLT. SfW* -UP-qL* (r>wi 
e nwfpftMJL No aading No oapHal io acart free bmUiure. 
KaahhNd&r r . Ho* 1 132-iW, India/iwolis, Indiana +6225. 



HOW TO HAKE MONEY THROUGH CLASSIFIED AD- 
VERTISING SoghIdI Ihowi you how DO dan yOLf Own buv- 
neaa with OaMitad Adverting. ONLY |t j(B FDR BOOK- 
LET — 4S2.00 coupon r an uid able with tint, order; h.E. 
Umt, POPULAR MECHANICS, DEPT P. 23* WEST 
57TH ST . NEW TORN, NY l«tS 



CLIP nevrspapor ^ems - S2 - S26 EAOlM FREE Raport; 

CUppin^E. KB-6. Ealinpi, NY 12510 

STILL CHASHW RAMftOwST Slop Ruoong 1 
IritJepwra^iqa, PM4S2, 11*8 Suth *-v*nue. 0reW P**m. 
19007 



W« NOWI^ Ho* to L» ire 1930 i ocponmnmi to 
Enocme waatEby!!- Action- books. Ban 517-1, Maymfle. 
CNIahoroaTWer 

KIP-OFFTT Geniiine7i , -Aarview hundred*- Gel H£l| 
MM— Phe puuicahpro— Aoton te»L S fa* Sir-*, MaywHie. 

OMNiproa T3Q67 

T0W% PraW 0ioniing tx CltJ^atpiinig fiaty £rx»a Free 
Ulwabjrp NBSPM 39ft AapoR. Sabring. Fla 3M?Q 
TAKE ptOhnet n. - -' tHrilL CamerwWfrey, iLSKWesta^, 
Godem. CO 30401 



ASSEMBLE PROFITABLE DEVICES AT HOME. £'»p 

bornd ttporturtilwi irilhftrt pflhnrtlihartf Enwiprtaet, 1 1 33-MP 
Limood F^ace. UEca. NY I3S01 



pagfitabue sold foil prihtis. Pwmki* 
n*ti uWfflL pencjH, irmtiwt Froe Cw**s. G$U. POS 24SB3 
(GC|. Tampa, FL 33623. 



IRRESTIBLE Ot«sr" Corn pie m Raady-Tt>5D Metonlv 
Pragrama Proven Pitfd FlA OaleUrj Fortune a Gaud#. Ban 
$242 PM4. Nhhu, Sehanw 



W -Hamfy 5*enj Beau n Home Soars Tm*. Comprs- 
mynwwe F^ptn H.OO. Hi^ntnglw, Sen Lie. Greens F*1I* r 
CTD6436 



MAKE Pvt ftifMLn" PrafudH Home auvna&i. Easy! 
Free Inlommnrjr J5 H. Boh 771PF. &aQl* G<WV5, WA 
ftft604 



MONEY RoGKJling Coihpleli Condensed iiahjctona 
S2.Z5 Lirrbach. 7 Sovoe. taai rtHBiport. N.Y. 11731 

WORK WITH MSUPANCC COMPANIES. EjtoaltWH.pt4b 
NegtgiClfiirwaSIm^iL Your money aHUrwJ WOrtJ anywhere 
1 made &50.MO in lim mne momhi. BdoUbi J5 Cash, Amer- 
ican checus and M.O t no problem SuccesaAil EntetprAea, 
i Oi FYnlBMKxai Bidg.. 740 FtwrDi Ayemie Sou*i. Lrtbbndgfl. 
Afeeri*. Caned* T tj onb 



I HADE D.mendws «wim* YOU CAN TOO I . Free 

Details. Southwest DSLibUln. Ear 325. Like Jackson. TX. 
77566 



AMAZING PflOFrtS' New Sup# Moneyirultw 1 FREE 
DETAILS' Snd SlBrtp Flowca Ekw JSTJ 3 Rwdtrt H 
SUDS 



GAIN FINANCIAL SECUfVTYI StBfl yfflA own Home buOr- 
n*M. £a»*Y SdJ&e YOVr H»l on bunariMJS pf !rfl-Be*ng Bpe- 
oolty woduca Cai*0g. St 56 FwlLndMVe kti «>vi prcor. 
TMirrom i S0ecwliy MiscnndiseCsieer, PO Boi 1H71-B, 
Oklahoma City. OK 73154 



EARN preber income, mkh amiter and GROW RICHER 
by ueng ADVANCED Trading WK B*rt#nng lechmqusi. Plow • 
erfuii. HtHe koown Tiedhg seciwi repealed t> esioen. Delia*: 
YataWr+B, &)JI AXOO. Prow. UHh 8*603 



HUNDREDS M0NTHLYM1 Gumnlwd. Start tmmwmwiy 
n soar* time. Free deiMi* lie. Boa I9S33. i™. CA 
S2714 



WHOLESALING — Eeay-to-fllarl Buamsi*. f ID.tM Tor KH 
of ywite itjr Delart Day® 3 Coirvuny, P 0. Boa *66. Tacoma. 
WA W+li 4+6 a 



PROSPER With peportHUL^a! Be Ybur Own Bdii. Sri 

neAs you receive tree. How to iota S4.DG Ubtena. 834G 

Lyndele. BlwmngOn. MN 



LEARN me secrets cri r«jjirng ^infc behenos "F^ikKrt. 
Pralrta. ' FIRST ESTABLISHED COURSE. Ape* Engineering, 
5454 Balsa. Atascadero, taflf. 93422 



"HOW To e* An IMPORTED Kntf Pay Fix Your WORLD 
TRAVEL" iniflef 5ec*eU Reveaed 1 1&* Pages &md J6 9S 
To Thn emreprenevr*.' LiOInTf, 1 H !, 0*01. 37. Dyrtfian, 
B C . V9L JT6 Canada 



FREE Mkvwy And 04 Leaws Can Uahe Millionaires 

Details. Panoramic Book S^Ibs. J&2 FOnj SL. ScherteObldY. 
N.Y. 12306 



START YOUR OWN MULTILEVEL MARKETING CO. 

IMS. Bos 43J, Putei. N J. CB049 



MAILORDER! PrcJilmb^ home nyimesi G^rtal. EUWm- 
ance Unnecai&ary Free detailed fl rwrnaoan. Aseocieia Boa 
4297. Uoigartown. WV 26605 



HOWTO START YOUR OWN EXCI71NQ IMPORT RDS+ 

HESS! 1 Numemul cafttans 0dLdbdl! BouIdH Details Free 
Kent Mwhehng Oanvehy. Zt Indeoendance. Bon 290. 
Brpomheid, CtAxado B0020 



I HAVE made itprtiin*rn mihWer. W*irg inlQrmitfln. Lb 
me show -you how Wffle' KA0H AW. 00* 3l OSl ., 
Indiana tJcilis. IN 4G331 

COMPLETE HOME MAIL ORDER START UP GUIDE 

SB. 95 ParKe BrotAa. 2554 Lnwln fllrf . Buie 280. Manna 
Db toy. Catrr «h9i 

JAHTOKAL CONTRACTViG Yov own buem. New 
manual atom you hew Ftea dyiNh Glngen. Bo* 4547A 
Stanen O Hamilton &n LBV 45 T 



MULY+LCVXL mwn.riing cum j/iwc 'wAh Ih* $rmp&cay or 
Mill OTOW YArti- TU Entoiprra. PO- &3i 5lM. Urga. 
Florida 33546 



VIDEO Taprog Serve* — ind-udurc Tens ntw to Sun. 

Equerown Needed -nd em« * Cwiwet- Htfi. 68 

Pam Aw . Remington. N J 08822 



MAKE A LdlnH Wonay Fab Free intomtbon. tonn* Cw 
puer 4*3 Sheet. Cwwn .Crif »?*£ 



1(50,008 POSSIBLE!"' FRE E-LANS IHG Balhlub and SifW. 
Flatimsher. FREE DETAJL1. Shepard. 4418 W«Sl 30th Si. 
Lm Art3eWs- C*»0i6 

QWNYourOwn Bi^ieas in Feb Growing Syrimelic L l»n- 
ejnu. Far Into. Send $2.50 to; Syndulie Lubriduu. 58590 
Lcogbaw. Miihawaia . Ihdlana *654* 

To SbC* Ff+e Detfcw OpptrtrtWlY 
Ada! &awa Tuna and 195.00 FOBUgel Send only $5.00. 
Mriurv. 1022D Co lings., CPimgswood hU 08107 

HAKE Ftalune PronAmg OuWamAng New No 

StocL Phtnlr Garen. iBW DennroFi. CAmAuF. Oti» 

4320*. 



ijyetrtjn- 



MONEY SECRCTBt Ha(p Paocto and Dcum* 
by Easy home Doamesi FantaaCc Proto* No 
Oem Hnn- Ownjnut)Vl A4V*W0W. Fib* Detwfcf DfG, D*pL 
IS-W. 1 »AS Hewreoir Mu. Citnston. Rfude Island, 



■v 



EXCITING "Mileage Strnfcher" CbWtofl p«ye jeu 
evainmgs wnhout i five* 11 101*1 CAPJAVEHS"™, 
MihD'd. PA 18337 



noo* 



tNOOME BY DIRECT MAIL tor me me and oul* semi S6.W 
to: Serall Pubnahtog P.O, Box St4*, Satioei "E" HamMam, 



Ontano. LBS *LJ 



DtVmUTOn Wanted to* lab Selling SpewflY i»™ 
(to siwug Ceprtjii. Big Profit*. F toe p«4. 6- L Karr, 2S36 
WE 1l71in L PM3ind Oregon 97230 

SUCCEED to Meaurdff L Pronto Facts Net Thwcnec Frew 
Lilmnrjrn UniWWKul Marttomg. 4055 Wish I re BML. Suns 
4t8. Lns Angeles, Cam. BOOH} 



ADVERTISE lo 8B.HXI.om Buyurs ' Free’l Thru An*nu * 
2Dth Top FVHing Magumes- Batons' Buflgb-Ads. Ben 
lBSPM. Buena Vtba. GA H9M 




GOOD INCOME Sulttnp Llvni tor Cut Strowk i P*n» 
44.00 Amntt Uervelirg. Ben 3075. Rrace- Ato 35630 

EHTRIBUTOm »>gw»Y (tobWl *9 PTOtt*! Dfcrt-PMBK, 
But 21 33, Sandusky. OH 44B70 

HWWKMft FDMULAt - THtiUiAMHl CArJV 
LOG 13.D0 {REFUNDABLE}. GWA4. BdH 193, BmAheto. 
WbCCribri 53005-01 S3 



GET RCHli Seprot Hie rmeer«4 detto ■ ■ tmng* Cash, 

Crednr FREErepprill WewlinKK-WBM-B, BlHmg*. NY 12610 

FANTASTIC eemlfq* trom hom*H Um* ftoeh 

Sumped Addressed EiMkvt Impanri. P H XI 7410, Flirt 
Lauderneie FL 33318 



SPARE bme tortune 0 Vrtry nepaj Huge demand crealea 
andepbcrtBl prohlfl. We supply everylhing. Details tree VIP, 

2062 Mprartrae. Crmagc. erti* 

FREEI i monrtly issun (if Qpport unity Megabne. Hwi the 
WC*i«tg earning extra cemn Issues- toll cl profttibfe bjHAH 
itDrita free: WTOk OptmTLinry, Dad. 724. fl N. Hletogan, 
CNcago, 8DB0E 



FREE REPORT 1 "Matong money with otossawA," 

MoteycrElt PM. Cures, CA $430708*6 

EARN Extra Mvwyi M*x* 12000,00 From H300 MrtaP 
menl flush S260 Tff Thcwiai ftngkto. 1» E«I Ydri. St.. 
Akron, Ofi0 4*310 

■ MADE $5,000-00 Mcmhly tnMflilijndar . H&pefiOih^s. 
Free Proal Gneemree, Dept. Da, CunKint, NY laoag 
Hdw TD MAKE HONEY THROUGH HaM# 1£D lt£h 
VEfiTlSwO. Bootoel show* you how to ban yc v n*i tw 
NH Wilti ClwarlWO Advenieirg, ONLY tt m FOB HOOK 
LET - (UjOO ajibofi rotonsabto wVh IM Aden Mi 
KAPPEL POPULAR MECHANICS. CERT. K 294 WEST 
57TH 37,. HEW YORK, NY lUtl 



MONEY-MAKING HEETIHQS 97 Keys Id Mflrtetmfl tM 
Knowledge ettha MiAi-Aftino*i Drrior Wdrvihop and Seminar 
iretoelry &y wfliam G WMema, Hard bw. 1 U to)m 
Snare Pvuhehing Company Sito»*4 S*h*t R* to 
Bookstores 



FUND Rnto'l Sri Your MvrOn Kodak FtoiAi FwitaA- 
btoJIy Low Pncoe Make $600 IDO Membtoa Sold. Detoued 
Pane Fro* National Photo. GZ7 Bhaitowtonf - Suite 4AFM. 
Chanahooga, TN 37411 

HIGH Profit ImpuNe Ji*m*r Urowento App***' Tiwnwidoui 
Pwintol Fre* Deua* Bn™, Ben Tgax. Jimeetown. NO 
6$40t- 



BECEIVE 2BenrirtChBdwFi0mTlN FKMrtfGOiivninWM. 
totonrelion H flO ttrieh liYhmtotkM 5er»Ca, 31 1 EkN 
2SNI, OdeAU, Ts.uU 79762 



GAMES tor Fair* and fera^rnwr* wwerm Be -your Own 
bon Inhvin.tcn 14 SS Leihqeber'* Gam* Co,. Boe 10611. 
Fayafimnlle. Dhip 45118 

DEPOSIT Vh»— G* l Beck $314. DuntiMI, Bdk 1887- 
PM. Ctemi. Ca. 81 722 

GET "INSTANT RUStHEU'T Detail* BABE. New«. Bo* 
1-389. Brocwingt Oregon 97* IS 

CAMApuut HMon$ in HUE Mint money MtormadKto. 
Wrtle. MiIIhXJ. D4fA PM. Be. 1038. Station G. Toronto. 

Carudt M4T 2P? 



HJLTVLEVEL MAHKETTHG,. No meetog ale.- 4Kb pro- 
wded Free Dtoaft AE*. &4C«5P« Batoar. Sf . Mtonewpcfts. 
MN 6MS* 



EARN U ON EVERT 61 □ SALEP FUanbegwa k nlnry™* 
49P Croteer Oahr Cdy. CA &*0n 



WEALTH tar be youre SUCCESS HINTS, fl-00- 7*76 
LaPartu. Suce £i 8. Buru Pwk. CA 90S?0 




JUNE 1902 20t 




H ONI V HA KINO OPPORTUNITIES 





START RHBBHTILin *BMmOte small pratocta amo™ 
EntA**$2.IU Fatten QW,C*1 Stag. 1*3 SilWfiMC*. Liht 
Fatt, FL3340Q 

■fourmuA puner iett« iw i wind tw aooo 

on* a*e*en(L over 825, KM annual average tatea toy ton 
mti twn [wi n™ riotfiy-|Dt) uokmnwa potential Sand 
flajrpod aavnigpe far Irt^Hifbpnflf flS.*51e^E|«*. «CHc . 
BCut 805, NOfflBB, QA 30071 
LOOK Good— Fad Gmail Mteta Money? Dana. 332PM 

Nptfr i jtn spool mow Case*. in 47362 

ABLUONAIRE Rmli secrets &ehnd hs nches. 1 tLssy 
pUto' Wrtia Tixiay 1 Vkter EmkfTTtHa. flo* i3l«-PM. ViAi 
C«¥. C0ft&ni*»98? 

MONEY -FANTASTIC OPPORTUNITY FART-TBIf 
■JOB— FULL- TBflE WAGES HARD WORKER, FWt- LAZY. 
FORGET IT. FREE EXT US: R. F. iMTEfl PflfSE. K 0, DOW 

Wf FQRQBL HJ BB 

BUSINESS 0t»-Ptoi[l fiSrtorte 8rjll0ing intorme- 

ban. Details AffitWy, 1 PMridi Dr., Maw Pad Rmhoy. Floral* 
33463 



wvt KO 0,® tolly playing a*o1 nucfmw! GU A AAKTEE&I 
ftMteM «■«: H i »». Lit Vepaa, Kmds Mni 
MQNEYMAKIMQ OPPORTUNITY! U*ke YlJur Own Winfl 
Ownw.- Sell tar IMkQfl up. S<nJ S3.» Per Cwnpluto 
irwmjctHMi. Wad Chims*. Bat IBB tUnastph Taras 
7*473 



RUSH ll.OQfr w money cppcrtLnfiy Bund* Era,. PO 
&GK 25B3B, CQtOrfldO SprU^i &*) W935 
NEED Erdra DREAM VACATION Man**? OeA Your Fmvwi 
Pid-Tima, FiATVo* Urstarf teonsryroatang Kh TODAYI And 
evChnpmas "I«", You too «)UBB*nictv Start *tow Send 
JISOOTaiRwwiAniWNfcaiaai&bLjia™. i7&i Stow Atm . 
Sim Valley, CoU. 93063 

FREE irrfwmafcxi on ho# ta mats l Rich nh SO n llltrois 
Copy Co, Dvpi PM. Htf 9.W Atorrn Paon*. Hiirxm 

|1W 

OKI Prolrte Small niveaimsfl-t Sell and do wood puming Ilt- 
PIAOH Starter tut is 00 RetandsMB J E 1.. 1Q7 N BOb. 
■Crane*. IL 6i**3 



W*N il Pw. flaws BnHanM- Fph PamgfiM. Josephs. 
Papi. PM«t. P 0 tor 127. Baldwin Place. NY. ureoa 
AFRICA WOOO CAftYWGS. WkM assortment, snipped la 
ypudmct Send It 00 tar cAWog Nora Nemtmard Co 0ep< 

PM,1, P,p, Sqi SB, Stone Ridgy. N.Y l24fr< 

WHOLESALE OVER TO.HH Hams, Cars. Fudoi, Taya, 
Etc No Ginwric**! Mow Big Lferwy *1 Home. Gwrrarflwtl 
Sand HQ: TC**, 011 FKma Grwa Rood. KmsSy N.J. 
00632 



FIVE Item* mu iM frma you R*n 85 tar PuWrMUtm*. 
103#* PL Swung flood. Cupeilmo. CA 3snn 



WIN at Hanoi. BlKk^dc. Diw. Eta Fn# Ltaratm* 
UNWHl HartflN*fl. 0066 tttftlwn Btwd Suite 41B. UA 
CA SOdiO 

RAB B I TS-CMINC MILL AS-FU R 
. BEAHINO AHIMAL1 



AMAZHQ Pnjfts! lldjtKM Y**rty Hcm, *r Wtf 

■nd Brooding Mails— $2.00 A/namai Angora, Moha tJ. 
Montana 59638 

RAISE RABBITS SUCCiS'SFULLT’BB Pay* SOcAW f*Mi 
How. S*e Anonoofi flibbt Asan.. HE. P.O Ban 426, 
BtoOrirtgttn. Ilftno*6>30i 

SSOMiOOaUontm Plan ra»nQ rabMi 101101 Fra* (Mailt. 
WWt muxrt Bm 1386PM. Hudson. Otao 44236 



EARTHWOBHB, UW1 BAIT 

Free uwaiuw. nut ^4*1*0-**, Crcawi . R« w^srs 

— IPOO — U K 5000 — 442.50 POMpnd with Fra* Book 
on How and Wham to S*4. Cartw Fish*™™, P*im, 
GA- 31780 



ROULTBT A QAME BIWDS 



GOSUM35. DUCK UMGtenictaard Books Catalog 50c 
PtBom Ooota Hudw ry, PIW, WoumlMd. Or«o-«0M 



OF INT1BAAT TO ALL 



ANBWEflMO MACHINE nossfidgea.ScnpidlZmuuoai 
«.« Lw„ few 1SW. 5jUMHtO. CA M96& 

HOTTEST NEW COLLECTIBLE - RARE CH369! CMam 
Fr** I Tvylon. 1 13PM Martin. Indian Hwto toocn. Fiords 
32037 



FREE PnJmrtHjfL^I AAljms, ConCWl TfclWtB, SlOrBO!. OtC 
talornMJon' Bany FiUbcalura, 477 B2na Sir»r, Bmaitryn 

NT 1180# 

WED CREOm GM 1 /iml Maslarcafd— wim no e»S5 
Cftaoh- GifAWtandl Ifs wmplB. Legal PUa other erwR 
Merab Fio* to*afcl Send SASE Kr- tnltati* n ReftaiXs, PMF. 
P.0, Boa 801 4B, Laa Angetae, CA *060 



LIFE $ A VI MG sprtwn*'* CwJt To Etpioura, &*»«- 
|3. DO. EMT. BCuc 5102, CflOkerill*. TN 38501 



TAX OfldLriiWe tHA* Mode EOiy. wediahM: (too 
Retundabta. Laame*. 1 20 Mam St, Boa 266P Mt.KMra.NY 
1044B 



PAY Oti ycv 30- Year Morgaga n Hal the Time. Save 
TDotwidi. FaA. Tatfea. to TO taw, Box BT. Vtctade, Tx 
77402 



YOU ARC UHtPULATED, Sy UftaBra(anO«a S^iptaPrin- 
tolts Yon Use Thtir Maneulfl^an TO Mpl# U* B*n*r FREE 
DETAILS. ADSHC. 1458 B mttf Dtea. K«lia. OH 453B5. 

OQLD Con: 450 SHv*r M»cMK4; BS 5 m PM, 
FaidtoM. IL 02837 



044 BO— pur*. (SoMwKJ. ! m |1f.S4 Midw*U>m 
Saha, Stir 2SD61. Et. Loud. HQ 82l25«Jfil 
fVcraiEBii4i«AtaMy«i*7SivLyoup< i cb4ib^MMd 
some oedixMaia you *nra antitied id. Sand 81 .00 hot 
OfduottateJ end e Kvnpod sue Ben^addmsaed 

eivratape tor « Sr page iwl ni dadocHons. end enduBiona 
COnsaHW Feunoial IntormetaJ". Inc,. P O- &»: ©77, 

Ctifcega, lllinjjj MftM 

USE LESS MONEY To UN L*i Ui Shsjw Y« HqwI Free 
DfllB. Wrtte DaKarloea Buying. 4-22 S. 1045 W, Orem Utah 
B4D67 



FREE MESSAGES WORLDWIDE — Soml Rocewu — 
Anytane. Deuili 816 — Feinando Bay, 2i60 Oiegu d* 
Mmogro, Sonboga - Chile 

ELUNAtt ROACH ESI Easy hauMftrid FomiJa. 12.00 
Pius SASE Skoba. 121 1 1 Hayrthoma Way. Haethoma. CA 



SURVIVE NUCLEAR ATTACKS Fret intomnaten Send 
jrttrtip. RADSADC, P.Q.. Bq. t&K C*gQr, LA- TlQlC 
SELF IMPROVEMENT Boot* PampHet lutnq 4» T*m 
Flee. Joseph i, Etap- PM62, P.O. Bar 127, Baldwin Plefi*. 
N.Y. 10605 



WIN N BecKJacx. S3 fees, pa. Son 635. Edioan. ii J 

0681 Q 



SAVE On Cradfl mterasl S#»d j4.«Mo: Ktn CaudSe, 3281 

SW MSI. MimRi 33133 

DISNEY Odinr itl Own yftj tBw » drtw. First iuy Ibuld 
ffiEE 1 CM tlartad today' Drarrong-FMa, 3471 Ctewneworth, 
Comm, CA91720 



MONEY BWk. mrahto TJU Aifl. SrhlpWled IMAM - 
Ctaim — Filing and Medico) Rtectd Syst*m Send J6XM F(* 
Syitem " Ta. Mtcha enterpraea, P.O Boh t24*. ftoilwd. 
wash #9352 



□BAPHOPqWEH: Fewer n PenoneMy 4 Revealed m 
HanAwrbnfl S^o. P^, f15.» Grjpn^pwer, Rpr 336, 
Btantree. MA 02 IW 



ATTRACTIVE tnwne OHWnwnrfy *ip> Sfirpla SoHar 
Energy Pitneeu CcrtsieiB hfermaniea S3-00 TimbemiU. 
ChHlniAAv* Box 51, AjidHtt MV 14452 



OF tNTEREBT TO WOMEN 



QUHLTWO CAN BE A LOTttOAE FUN Ato go toioa as law 
when (tone on « ham*. DV* go* oomes span tor easy starogo 
and you con make h- in 4 weeund Send 53 3S lor plan to: 
FtofNAar Mechtmt*. Dept PMC6, Be. iQU.RwfeCtt Sn. 
N.Y. 10IQ1 



QOWEBHMENT SURPLUS 



MOTORCYCLES - JEEPS - HCUGOPTM* - AUTO- 
MOBILES . . GOVERNHEfT SURPLUS Dl RECTORY - 
HOHEYBACK GUARANTEE- How, wTwr* S200 GS 
Inlormarcn, Depadmeid 18. Fodera EkiikJmg, Bor 3913, 

SpnngrelC. WaMactiyMtlS ovot 
SURPLUS Joepa, c*i Anc fiwholYaiiitta. Many Bell 
For Untor 52DO. Con 312-742-11 43 Ed. 7133 For IhtoPrtatcln 
Oi How To ftirchaie 



GDVERMKNT SURPLUS . . Vill^nj dI rtem-i |mdL4ng 
Jeepaj . low u If ondollarl Wad coe*Niia avell- 

a Dto - t2M iguarantaedl DISPOSAL Boo* 19IQ7-AF 

WASWHQTM, DC ?M« 

GOVERtWENT LANDS FROM tT.SO AdRtl Horaesima, 
Isntmg. vocoiiantog, invourmirii' 'Lend BUyeY* GuOe plus 
luhxwde HsrUnga - *2.00. Lftndi [kiv iatS7-AF 

Wishing ton, DC 23036 

GQVERMENT SURPLUS' JEEPS ■ AUTOADBILEE - 
PlCAUPS - SZ5 00! IMlHXn a Items' CemfriM* Dimdixy 
How. Ym*re Td Buy v ulh Atm ©00 EASTERN 
VSPOUL Box 382. VALLEY FORGE. PA 1S481 

"ODvernmeny" surplus jeeps cars ugh' 

BOO. ZOO Items' Camdtate Intorhabin Y&U Ar*w LARGEST 
OFFICIAL DIRECTORY. 12. CO (Quuanleed). SURPLUS, 
DepwOnoni Al33, 462G Wteranan Natltiwed. 

WASHiNGIDM. D C 3»1« 



YtJUR CHANCE to BUY. MONTI Loato oi peopto am 
dang r. Why not ycrj7 Fpr datniled bwtoel on &y^ng Oract 
Vam U.S GavorrimBrt, Send 13 M Id: CAM teduMrM P.Q 
Bor 7l&8 LBKewoed Otn 44107 



1W2 &irphni Amy. Navy eln u B4 peg*? UlyflralMI UlOtog 
Sand tz.oo. Fun*. 2037 N Clan,. Did. j-o, Chwgg, ta 
60667 



LOAN* IV MAIL 



RAISE f IftOOO ovemgM' F BtL-SncMAWM. FyUy Gy if 
■meed 1 Send S4.0Q »: IPS. tor 10B58C. Tompta. FL 
33579 

BORROW By Mail 1 Ftee Deuili! HBO-PM8&2. Bdt 2298, 
Sandusky, OH 44670 

BORROW WTEREST FREEt 8600-530,0001 Al OU^ria. 
Hogay anylHiie. *to gtnvnlcha Free 0014111! Inflotouae, Oot 
1 DD4-PM6. Hfl* Ywh. NY UXXB. 

QUICK ILAILOANSI Free apfia^on 'jt'ifj ' Lenco. 
724-61 a. McMinnville. Dragon 67i2S 
BOHP&WS25.mO "Dremigh! " Any Poi3X>» HAopMeE- 
rrioly! free Report! Suocesa ReeaBnoti. Son HOTO-AJL 
IndianopDIs. Induna 4SZ28- 

MONEY ProtHema? Free Sow desertom Loan*, CaMi. 
Gov^trmiHti GrtrYs. Otoer benefits, pratabla ta individiMli- 
WHM ■ A MOOifi, Bin 98 -A 4 , BUyUfft, N*w York 1 1 SH 
BORROW JTOOO S5.000000. DfflfiCkP tone Mrprtged- 
PpraenM, turtiteja, venture uwtial RESEARCH 
UNLIMITED. * 300 , Dayton, Wnhngttn 98328 

BOfflQW ¥25X<» WtihCkA HWHL GM COhM- Bpi 
696PM, NorwalV, tonnecncul 06666-0696 
BOAAOW 8lfXht100,DOO'~bnMH^Ra^rND - CoH^YWil 
Rush Stamped En**lofw Financial, Baa 5487 ^FL 
FbcnarrHon, TX 76060 

boraow iiBjno even w housd elacwherci 

Na gtitowu I PC, 004 1146-PM6, Lewiwiceviba. Georgia 
30246 



PAY No imewt K.000 Financing All E) otota- Never 
flopgry Rush Stamp A3C-PM4. Bm E*fl, IrarMe, C* 
90717 



BORROW 530.000 Jfflniisl Itoel’l K«H INjolinaMy 1 Frt* 
lepon. Amenun, 1601 Main, PUinlMd, IN 46186 



THE ARABS HAVE MILLIONS to LOtnl FREE DETAILBt 

Aioh-PW, 315 Main. Vidaf. TX 77M3 



MASTERCARD'’ Vita 9y Mai' Write' C--WM-PM562. tor 
J2S8, SindmAy, OH 44470 

BORROW FROM HOMEr Any anount any worthwiiila pur- 
p«e. wittiin 30 days Compotmye flales Atea, you can earn 
subtflantiil income U j Money Agent. No Eiperwnce - Own 
Hairs. Notional Company to osawl enwy wey pCAetota. **> 
iVemck*! FraeDtaoita PPG, Pwi. Hhfri H45 n eo-ne* 
ArtdLia. Cranston Rhode Island 02920 



NEED CREDIT? Auccrva Mailer Card. VISA Na Credit 
Check, Guaranteed lego). Simple. by U«l, Free OotsHa. 
SeodSMl Addreswd Stamped SUSHESS Envelope: P**CF. 
B01 167, Roys Town, N«r &0G1Q 




RAISE J 10.000 Ovemaghf ! F«c- Simple Method Raly Guar- 
WtePJl SW4 M.W lb. IP3. ObH r«6tc. T*mp*. FL 
33679 



BtBLE Quedigm anywered- Stamped emratope, Syton. 
1 7167 Banner . Detroit, MaNgan 4831 9 

COLLEGE DEGREES BY SPECIAL EVALUATION oi 
EXISTING Dtedite A J<* Ekpehtatae Fut J614J W1XFI. 
write. Boy 13151-78. COftintoui, ONd 43213. 



FINANCE YOUR OftEAMG w4h Goverwwit and Fowida- 

lie* Gram*. DWita SvOO. ™J-PM6 432 PCH, Hemyaa 
Beach. (MNna BSJ4 



COLLEGE DEGREES BY MAIL Rtrowned Umywihei 
ofler taDyaecraditod flachetcra. Mastera, PM.ffa . . . Fiea 
meRing debbte Gaunseing. fca 3U-HP.fi. TustJn. 
CalilOrms 92680 



CREATION Rory re-eirammed God areatsd. but method 
not given m Genesis frflpmnt kmg of orealHMii meart LAfM* 
ell, na sin nil taurth day hn kgnt en4 plants, rm and mm 
d*y*Tl irnol Chyotaal a™iton, what? E4(4sin«d-i PARABLE 
OF CREATION. Send $1.00 to. Swedanbog lirtormanan M 
eryn Alhyn, Pa ikhb 



DIVQR.CE? Wtonotg mfarmuiort *2.00. HEN'S RIGHTS 
ASSOCIATION, 159B. FpreM Lake, MN 55025 
PAY BBs Whan Due. New Heard System. Faa Peak X 
H Products. P.0 Bos 11306. Baltimore. MD 2 1233 
BORROW By Mailt Fra* Dbtailii ABQ-PMSB2r SO* 2998, 
Swdusrty, OH. 44*70 

ComuanuLChcw imgiingAddm: Burnt. Pw- 
sonai Snra 1944! Mari Canter. U3rm FrarAin, ChtoApCL 
60606 



REHA] LI NQ SERVICE 



SASKATCHEWAN Ramarirng. Central, Boy 101 , Foam 
Lira. 545kaftnewan. Canada SOA 1AD 
CONFIDENTIAL MAIL and PHONE Caffe Haaotaad ana 
FcnvitdeiJ Deify- Ceterai. Bthi OOePW'. ClaymonL DC 19703 
WORLDWmiURF<lfWAlWl«£5yeiniwpWW«t 
NATO, 60a l*iB. sa.'asoifl. FL 13576 
HAVE A Contiitential NU^MMh MAN Mea* id* 
1*69. POtsAsld, MasoachuHtb D1202 



(ConUnuad on nasi pagai 



203 POPUb^R MECHANICS 




MMAILINQ SERVICE 

DEPENDABLE, CcnMenUI FkmiuHng Postal Steppe, 
:W9 East 900 Shot. £tf LDu Ql», (JWi Hi n 

WORLDWIDE flemoils CgnlHecrli*l 31. DO Each. Seme*, 
am B51B, aftjjniwa. ca 33339 

UMJtrED ACORESS Dwatt and eenlkJansal Hwnall 
tl 00 5rtflH M*4 Forwarding Serv u. BOM S. Men, 
Houston, Taut 7tQ25 

•OVTHEimCALFOfWW R»n«4. Stamped H CO- P D 
Boa UBR QqaH Mw, ggtata WK7 

IMWCrt^^liri^feimaiir^r tiO.OOL linartiauoreJ 



HOW TO UVE W A EARTHQUAKE CTMi- 1 E*rth?u«ia 
Nr* Er^Urri ' Stem k* to Prttad Home >wl Family . 



ITALIAN HOT SALFflAGE BMMmng reop* 12.1)0. Food 
Pant, Be* 1 12. Vanna, PA 1614? 



TtoahrM*. . LaiaMom lUusLaned. OriyM. SSppd |MC and 
VISA n«Jdo Number, Expr tab) Home$ci*nte 
Nflhfliffi. BM Beacon Si., Beaton, ma 02Zi5 



FORMULAS, PUWS, ETC. 

UOHEtHAKLMG FORMULAS , THOll SAJI OS I C*TAr 
LCW 33.00 {REFUNDABLE). (3w«. Bm 1B3L ScaehlHbJ. 
Wiscons'i MOC&-D133 



AMVFomeileSHl-tt Cet*i^ ■ Tntffe* si 09.040*1.00* 
568, Chicago, 60690 



FRONT ntrqe CM R*&p»firiK.U.DQ Twig End Cm. 
Boc 2(H?. LM0ITKHI. COflCftO! 



3D ECONOMICAL. Mass Recipes - (3.90 W. SJvjtawmrth. 
Ben BSK. Michigan C*y. IN 4638a 



PRIZE Winning Recipe - Sausage and Pepper ■ (3-.00. Twist 
Gcofces - $3.0D. Both $6.00 John Hall. Ho* 64P, UpOTewe 
Potrtl, FL 33074 



GRANDMA BAKER S Potato* S«jwd ptu* i Mae other Pan- 
iiy Send *2 00 to Reppn. PQ Bo* £ 3304 . Sar 

jon. Cwd »1H 



REWAJLS Si. DO AbA aboA Heceiv^iForwtothna Letter 
Bo*. ufrip Vert. CooHarrvfHe. hd zi030 
NTTStunOX ftamaAa. flecewmg. towwl F^ces 

mooel atP< iro*. Pma^. pa taaa 



ingRwewmaSl OOeaOT ersnr0to.Btn46HM.Stlil«l3OB 
Land ttta BWg., PhtaMptaa. PA iflllO 



MltCELLAHEQUB 



p«V*CY, a»r wet. mad® to» under H.OO w»o 
wtMK. Hand toO>S. Mt*a bought *Wtfe, Make sawiniL 

S£. DC' RoJn Ftopiv. 2720 Partdak* CL. PL Cftdlrte. CO 

6C aae 



PHOTO U- Ssalag n pletft- At (toUtt, pTh"itoM, 2*- 
hMrt dJARAHTEED. Send 1E.00 fatlfMU]. photo, name, 
address Nutfit. weight. her.. eyes. btiflvMle. CARDINAL, 
20n-4* EmengR, Juksonvine. Ftortda 3220? 



PHOTO identification CAROS CaffPUcaAn 
GUARANTEED! 1 ! Svnoley ?5* . . Sox M 1 ■PAW. 

PttwribittB, R.l.tESW. 



OWWMiNTAJ, Iren Designs. Book pi imbHutflU cv« 
Peal designs lor raltnps. eotoftme, He. fiee lAeratuM 
Oim!toi^*n. But SMB.. 3*1 Ltot* Crty, Utah frf aiQ-000S — 
- 1W1 5wtn HOP WMI 



UIH>FOfl-TASCES[ Gel Ffr AlmoH E*w Under ■ 

rood imdrUHiOF* K-W PMC, K*mlnon, GA 

31611 



FEHRQNALIZED Kn V Teg, Blurs wiffl Whfl. UftenTg 
Sand 5a SB to: Tt Jhs. IOC Car-snmat, Wetland. O«ano. L3C- 
2M4 



FREE LCD PEN WATCH. Deiaa Send 5A5E ODC, Bdm 

143MP. Opportmly. WA wan 

IDENiTFJCAOOh CARDS . . CERTIFICATES ... S3 
SEcfCnOfd. SeavNM i5t Dtwumena. Bor seet^-T E- 
Uonve.CNW imi 



WAHTIP M lECCUAMEOtia 



HUED-Ojc ElonosHd Cnoe. EK^alee, ZJB vuw Fw„ 

Pp^ghseepw. HV 12903 



BUYtHQ CbtDkJs. Sh«f SoObt . &fv*r CantKts. Tantatum 
S £»UA* ■ PC4)5 Stvage ia» Mmge4. Bsm* Creek. HI 
48017 



GOLD, SW*r, Fleltourik Mascury, Tintaiuni w*rt «J. Ona 
essayed Free OteuIsf Whoesai* Terminal, P 0. Box 'tl, 
Norwood. M* 020ft? 



SCRAP SILVER CONTACTS, FORKUT CONTACTS, 
SiVsr Solder. Sterling. OoU Plated Robed LeecczaB, 662 
HytOa Si iilziHD. NJ 07202 



HiARIHQ AID* 



HUDE SAVINGS. EKMlrtM* dflWler fIM rt-ap* F>M Trul. 
Biflenes wkHesae Ter^s arrarijed LtoyA-PMC.RocMord. 
MnoieflllOA 



rm EE HEAR MO aid CATALOG Save !« &7 HMt' write 

"Mt™y*ivwB , OiW-PMft, LeigdOn SepoNeda CsMvntS 
S1243. NOT Hrtd n CwHomle 



SAVE Half by Huyn^ deamg Adi Of eel. Wddlh TrM. R 6* 
Corryiirry Int , 6di SA4 r llr togep ort , Ohh 4381 3 
FREE Hearing Ad Cezaiog ku?p Savings. No Salesman 
Win Call. Try Betora Tdu Boyl Rhodes. Depl 132-S. 
BtookporL IL 62810 



TOttACCO 



MAKE Pipas, IrrtttoftUon: Film Ik., P62. Bos 5021 1 
Chicago, unnos BG668 

WALL PIPE RACK WITH h UNiDOR MU4 youf Ml. Pho- 
tocopy af sy&cw shows iA delaiTs Hnce i6c Sand order to 
Popuar (wchentt*. Cept PWC6. Boa 'OH. ftidto Dir &e . 
HewYpnt. N.V. 18101. 



SCIENCE * CmVIlTBT 



LASER Plans (10 Ole it it RtOBCTi. 430 Fxv Avenua 

Sitf-to 156, HeinnoBo aesrfi. Cain. 00254 



TRAVEL A HEIOHTS 



VACATION Beauinui Mcntina See the W«*n™ wnri» 
ydu «#v {Mr! H.QQ fV attorewton V*c*li<KV, B?™ 1» 
Condon-. Ht 59626 



SPECIAL SERVICES 



INFORMATION Qfi utymifg Ferguadn Ros aaraf 
Soeoafiatl, BO-1 5 Woedtode. Wbndsde Maw Yort 1 1377 



HOW ID HAKE MONEY THROUGH CLASSIFIED W- 
VEtm$M0. tojUM dtowt you low ta Mwt yOtrf own buK- 
ne» with Claismad Adveniting ONLY 51.88 FOR BOOK- 
LET — ifi2» cdkkw ralUnpaJH wrth first order). Kl. 
KAPPEL. POPULAR VECHAWCS, «PT. P. 224 WEST 
S7JK ST, NEW YORK. P»Y 10011 



BETTER HEALTH 



SACK PAIR REUEF 1 13.00. Dvnet 616 PHHetw Slr«H 

nia.rfiF.1*- Fwirj. inenn 



ROHnNO F*i7 SelKere OOe^y outWy. MHelr. f*na- 
mtolly FiearMtoH. Cebdlem PM. 1836 Caballero M', Lb 
Vflflat, NY091D9 



HERBS tor health end heAmg. tue. cop utoe, boom, irom 
MAnTENtHALER. FwQlt. PA 1SCQ2 



mAMINe s Whto you Bhorrtd Kem. Copy — eernj J1 .DD to, 
MALLEHY. P.0. B(K> 182, Hoptiflal', VA 2386D-01S2 



FOR THE HOME 



GUARANTEED Tp SAVE THOUSANDS And YEARS OH 
Your Mortgage An Lto pub lull ad Conpemiy Legal method 
Send(S8S J. T, M Enterpnaai, tor 2i 7. Middle Wind. New 
York Hi» 



CAST IRON T*snal»i. pcfwvar rkts. Bread. Cumg Pru- 
rttfsjrws. Tr** hon OMt F»e«om N.M D3896 



REMIWI AHP SERVICIHQ 



REFRIGERATOR TUNE-UP THAT CUTS OPERATING 
COSTS. Remmtiar a wlhpemlor in good oomMton rune fen 
*nd stoma WUn. PhotocOpr orerticta avewbto P8r II CO 

Sand ordw a. Pofm*' «Htn*nd». Det* PMCfl. Ww 1014, 
Redto G?i StflSijn, New Ytrk kv igioi 



OAHPENIHO A LAWN CAM 



UEARN Gerteimo end LanSNypng M noma F*4* DOdWai 
Lleuma Career schof-i, Dept. A98S, 22G1 Bury Avenue. 
Lei AngWea. Calikvnla 8D064 



BUILD Pi aiem anat P-opeganiPi OdMiiyiiiilwri -therme- 
■teBeally ooritrofied ere* asriar Ptfe S5.D6 Tuydee 
E nlerprlsa? 1 J1 1 Elkhern CiPKerd. P*|noe Georpa B C 
Cenadi VJM 6L9 



FLOWERS, PLANTS A NUftlEHY 
1UPPLIB1 



HOU SC PLANTS fl0u RISH I Am*i mg daw discovery c on 
tairang iOSn NATIAAL ewierai] aieertoal tor pfem n«wi. 
Rterowri ' FlrHh r^irwey gmpn " Inqh ptlfe new gftJwW wrthto 
BaweekJflr money h«K. Rush ¥ 3.96 to Pnjvtotr PnsduM 
Inc., 21G0 Lancator Ek. N£. SuKa 2-Da, Salem, -OR: 97305 



PROFE9B10HAL TECHNIQUES erd EXPERT ADVICE Ipi 
300(7 PLANT CARE. Now on cassette lape' Author tin, 25 
yen nursery Mpmienw Sand 1 »?M eng mXtoi to' 
MirVf i L fiaiier 6284 Fimlpwef Rpld, Ttedaflie Alhdame 
36G&? 



GROW p\ejin For Fun « prolh irunMatoru el Flarr FYep- 
ngjadon plus Ore OMan Set* to Start vo( Mufltotytog Pfaris, 
Send S5 TO PkA Ji » PUstag* ind Hstotoling ip- LewnAto. 
P.O Bor 15362, Otandd, FL 32658 



RECIPES, COOKWQ , ETC. 

EXCITING unto Reeve Hor CoeurweS.OO. Kaily. H t\ 
HA;# a. *%. BtaiurtMl. Twwmi 71HB 



T DHGIHAL Mancon Family Raopaa, Tided, ChiWqtdtoS, 
Others Easy, tasnomical. MidOua. BASE (2. Caidy, Booi 
ZOBfl. Engfeimod. CO MUM 



25 ITALIAN wc-pes t8« 468 Hyde PwK Bhd. Mvere 
FaH*. New Ytrt 14303- 



AUTHENTIC Polish Diijua and Pdfedo Pato«ka FWgqwe. 
EW WriO HtB'd., P.0 BOt 253. M (HNWI. Orf*ec KDt 
3T4 



CHOCOLATES: .'jjit, ’red nch ametous gourmerA delghn. 
Ealv to nufce O.-DD 3ASE J V Enterprise. P.O. Bon 26B3 
Pt Art) nr. Teas 77S« 



COOKING 4 PROFITABLE! Yoyr Vflchar erf*™ total h 
C flurortti Kit (7 95, Shtola TfUdiay, E3mt 563 1 , Valtajo. CA 
W591 



SALAMI — Hanmude Emy Recipe, Send I2.0D. E T O 
Akipm. P D ftox i6i BO PM. Odando, Ftonda 328H 



WIHEMAKHiO A OTHER AECIPES 



Free Suppfy 



CaUlby Yhsi EquRdWe. CanhnentN, Bai 8801 6- PM 




WiNCMAKERS-BeemBifen Free 'toftmed ceLetog d 
suppfei. Sempei Bar l227tn. MmifeeprflA Mrmvwla 
55412-0276 



MARE OUAUTV BEER. Wna. Free Cdlstog ViHage Slow. 
Bok t-41 PW. WeaUMrt. Nth ft?7M 



WtNCMAM P5-BE ERNAkCRS— Free Cstwig-Ful 
Serm— Larft Selection: Krm.Go* 7SSO-L. IndapertoeraK. 
WWfiun 64063. 



WlhEMAKERS-REEHMAKERS Fresh Stoch3, Fail Sar- 
rtfe. Free Oeulog Q Bran a, &pa 2B4D, Wayne, IL EC 1 5-4 



Be EHHAKIHC SUPPUES -Oua--^ Sdectwn, Free Pru 
List Brew ii Yogrnh, Stw 1 2i . Freeport. C 61032 



BECHLOVCRSf Brew Ameficer: and Etimpeen fceer . Corn- 
p4rotots,Cqi«inie«, Susptm FREE details. Dune Imp™ 
kx, Daoirlmeni Pw P.O, Bc« C-500, Hartley, PA 1 7033 



BEER LOVERS — Brew your owr. DmdUBnneaiwwvl 
Fret Cetatog Be# Sear. Bw 2SD99M, Lbwig, Mictfgari 




FREE ErrfydftpeEuI Winomdkrig Beermihing &Lppn4a. 
Equipment, t-igiedieria Sand 51.00 tHipqog, randlmg 
Vynoct, Ben PM74S8 Aocrtaeter, NY 146 (5 



"WiNENAKINQ SmtoHCurr piuB dendehon reeve. 1300 
WINES. Bov 1 166. Boomifeie. Hew Jersey 07003 



FREE BEMMAKINO BOOK Pu CtUfeg. FmeK Ew- 
nwm. Irtgradmta. F U uy dawhu sn. ssr tam*, etwpai 

H4I, NC 27514 



WORLDS linear nines made Btutry at home, ttonipiro 
niinmions 1 Recasee (fi.OD. OWL Fub.tfung, I55S Rach*, 
Stow. *422* 



MOONSHINE MAKING. Whr»9y. Grfl. Vodka, AKhotuei. 
FtolUlM MmUBl E2.W. Hometnwer. 9133* Flirtitf, 
Phtfedeiphfe. PA 19120-3186 



BEERMAkEMSI Fra* SpeoitJiet Cafetog W ■ Bfett ay 
Wiiharr e. Bus 441 MU, DMed, CeMcrnfe 8*404 



WiNEMAKCftS -BREWERS Citatog' Se^nr KiwAd- 
venced Malarial. Inexpensive AMAZING CRAPES. 1 1J1-A6 
South 4Sh 3tn»;. Philidalcnia, F^ennsyNine ipi43 



ALL ABQ4JT BEER.” t 6 PaQ4 NmvMfepar Send 40, 
Wine Beer Cslatog Faementera C*toi flSM-B Danety. 
todfertfeXHIi. tndWfe 46Z2U 



BURGLAR ALARMS A HOME 
PWOTECTIOH 



PREVENT B-DRCLASIEB ! Pidfec? Yogr H«h imf Fsmljyl 
Home 5*=vn1 Y Tecnmiua*, T,Ha how ip START HEtGHBOR- 
MOOO WATCH PROGRAM, Do H Vnu-Mir Window Secu- 
rity lor i2e — Gw*ds Doon — 60s 1 ho* to inim.li ynur man 
Window Ban Sand S3.M Tedayf Brandywiii* Pufamaiiorto, 
Bdi 187V Gllledo, NJ D7633 



LABORATORY Chemicals, Giesewam - AiipdrMid. Cat 

rogrwsi.w twwe-soemmt.was lasmwi. Mwinowm:, 
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Subscription price 

Slashed to $2.97! 



M oneysworth monthly has stunned 
the magazine world by announc- 
ing an offer of full-year subscriptions 
for just $2.97. This Is as little as some 
magazines charge for a single issue. 

“We’re doing this to celebrate our 
Tenth Anniversary, 1 ' a spokesman said, 
“ end to solidify Moneysworth 1 * position 
as America's Number One Biggest Pub- 
lishing Bargain. Ever since it began 
publication a decade ago. Moiieysworth 
has consistently lowered subscription 
rates, while other periodical* have been 
raising theirs. We started out at $10 a 
y«*r and now we are ottering Tenth An- 
niversary Special Subscriptions at the 
UNREAL PRICE OF ONL Y &97f M 
Moneys worth, which tells how to get 
the most for your money and the most 
out of life, is read by an estimated 
5,000.000. Its chief competitors are Con- 
sumer Reports, which sells for ¥14 a 
year, and Money magazine, for 117.95. 

How to place your ordor 

Readers of this magazine who wish to 
take advantage of this unparalleled of- 
fer should send their name and address 
along with $2.97 to: Tenth Anniversary 
Special Subscriptions, Moneysworth, 
P.0. Box 4M-PM, New York, NY 10101. 

Typical of the savvy, wallet-fattening 
articles Moneys worth prints are these: 

Recess!™- Proof Jobs 
Can that Are Stingiest with Gu 
Bow to Earn 10%% <ua Your Savings 
Canada’s FREE Land Giveaway 
Bow to Qualify for Food Stamps 
The Only Met that Really Works 
Tta Long and Short of Hair Tram plant* 
How to (totiect Social Security from tbe 
LLS. ant Canada— BOTH 
Are flay Ftevrr Shota Pointless? 
Mercedes’ New "Lifetime'’ Car 
How to Reduce Exorbitant Doctor Bills 
States with Best Unemployment Pay 
How to Get a Low-Cost Divorce 
The Kindi of Can Mechanics Own 



How to Hold On to Ymt Ante Insurance 
How to Tara Bo stops into Gold 
Contact Lenses that CURE Poor Vision 
Happiness Is a Hick Town 
A Gourmet's Guide to Free Cookbooks 
How to Stop Snoring 
Air Travel at 50% Off 
Today's Soldiers Command High Pay 
Prosperity In Alaska 
Low-Cast insurance for Non-Smokers 
Mattresses to Torn Handsprings Over 
How to Save B0% on Yoar Food Bill 
Scholar Dollars for the Middle Class 
Where Retirement f| Goes Farthest 
Tta"Tart"i Incredtote ¥350 House 
How to Get 7 Bestseller* for Price of i 
Ski Areas Without Steep Prices 
How to Bum Wood Efficiently m Fuel 
Resumes that Get Jobs 
How CO Avoid Alimony 
How to Travel and Get Paid for It 
Ftfteen Fafaatotis Free Maps 
Don’t Sneeze at This Cold Remedy 
Starting ■ Retirement Business 
videotape: The Last Word to Wills 
The Worlds 110 Beal Free Calendars 
Landing an Executive Job After 40 
How to Cope wftfa Dnming Letters 
Sailboats that Are Beal Winners 
Getting ■ Job as a Forest Ranger 
The Amazing New Two-Engine Car 

As you can see, Moneyaworth is an 
easy-to-follow instruction manual for 
building a better life. Each day. it is in- 
undated with ecstatic testimonials like: 

# "You’re not going to believe this, 
but I have parlayed $145 into ¥90.000, 
due to your Informative article on how 
to break into real estate- How can I ever 
express my gratitude sufficiently?" 



— H.T. Pinrose; Montgomery, Iowa, 

* "Your advice on Social Security re- 
sulted in a ¥3.135 lump-sum cash pay- 
ment to my wife and $171 monthly pen- 
sion. The best investment I ever made 
was my subscription to Moneysworttu” 
—Dr. Herman Hortop; La Grange, HJ. 

* "Your article on high interest paid 
by foreign hn< enabled me to 
retire in style. I cannot thank you 
enough."— E. Sveason; Fallbraok, CaL 

* "Your news reports on investments 
have brought me. in just months, f 12,996 
profit, tripling my money. You can bet 
111 be a Moneysworth subscriber tor 
life/* — L. Grey; Ypdlanti, Mich. 

* "Your article ‘Inaccurate Billing by 
tbe Ptione Company 3 led me to discover 
tour years of overcharge*. I got a f 1,593 
refund! "—A^DIRlenzo; Bristol, Pa. 

* Moneys worth's product ratings 
sure stretch the dollar. I taught the 
35mm camera you recommended, sav- 
ing 30%. n -R. Goodrich; Tucson, Arte 

* "Your article ‘How to Avoid Paying 
an Exorbitant Doctor Bill' saved me 
¥55. Here's my subscription extension." 
— C, Wagner; Yorktown Heights, N Y. 

* "Thanks toy ollt article ‘How to Buy 
a New Car tor $125 over DEALER'S 
Cost,' I Just bought a Chevy at a saving 
that 1 conservatively estimate at 1350/' 
—Rudy L. Grange; Anita, Iowa. 

* "Moneysworth is aptly named- To 
paraphrase Churchill, never have so 
many paid so little for so much/'— Dave 
Alpem; Pittsburgh, Pa. 

To t*k# ad von teg* 

To take advantage of this GIVEAWAY 
offer, readers of this magazine should 
send their name and address with (2.97 
to : Tenth Anniversary Special Subscrip- 
tions, Moneysworth, P.O. Box 404-PM, 
New York, NY 10101. 

(Note: There b a limit to the number 
of y ears that may be ordered under this 
special rate. No subscription may ex- 
ceed three years— at ¥3.91 , ) 

If ever a publication was accurately 
named, it's Moneysworth- This offer is 
highly recommended. 

C TMn^ 
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Start the 2 A I i ter 4-cylinder overhead cam 
engine and the sports car feel Eng gets even 
better. You've got power-assisted disc brakes 
up front. A sporty 5-speed overdrive trans- 
mission. Or you can order Toyota's innovative 
4-speed automatic overdrive. 

And one more thing— mi Eeage you 
wouldn't expect from a sports car! The Toyota 
SR5 is rated at 34 EPA Estimated Highway 
MPG,{24)EPA Estimated MPG Remember: 
Compare this estimate to the EPA "Estimated 
MPG h of other small trucks. You may get differ- 
ent mileage, depending on how fast you drive, 
weather conditions, and trip length. Actual 
highway mileage will probably be less than 
the EPA "Highway Estimate " 

The Toyota SR5 Sport Truck. It isn't hard 
to believe you really are in a sports car 
lust don't look back! 



ATWO SEAT 
SPORTS CAR 
WITH A 

7-FOOT TRUNK. 

THE 1982 SR5 SPORT TRUCK* Two- 
seat sports cars are fine . . . if all you travel with 
is driving gloves and sunglasses. 

But If you like to bring your toys when you 
go places, take this two-seat sports machine. 

Its 7-foot trunk holds a dirt bike, a snow- 
mobile. ..almost any payload up to 1 100 pounds. 

And inside, the Toyota SR5 Long Bed 
Sport Truck really is outfitted like a sports car. 
With bucket seats. Big, blacked-out gauges. 

Even an AM/FM/MPX stereo radio. All standard. 





Which is the lowest 
menth ol lOO’s? 

( Bint: it’s not Carlton.) 



II TOW [s the lowest menthoi 
“ " JOtte. Bur tl$ easy to see 
tvh y some people rtrt?n m t 
sure. They've had a lift of 
confusing numbers rhrc?u?rt 
at them for quite n indite* 

Jusf fooJc at the chart 
at the right and see for 
yourself. 

The irutU is that NOW 
iQQsSofjJ^pH Menthol at 



2 m g tar contains less than 
ha l f the tar o f Carlton 100s 
So ft Pack Mentho l at 5 rnq. 

“"ST 




>ind NOW JWentftof 2O0.S is by 
far and auwy lower (n far 
than any other Menthol 100$ 
whatsoever. 

Which Ls the lowest 
lOQs menthol? 

No need toguess-NOW 



NUMBERS DON'T LIE. NOW 100$ 
ARE LOWER THAN CARLTON 100s. 





ioo&eL 


IQO'sJt;. 


100b 


NOW 


2mg 


2mg 


Lm&ihun 

0.01 mg 


CARLTON 


5mg 


5 mg 


I mg 



litit'irtxrLWKr, ps apwee h TO ™tal 



Lowe&T lor 100s 

Merit nd 






NOW 







The lowest in tarofall brands. 



Warning: The Surgeon General Has Determined 
Thai Cigarette Smoking Is Dangerous in Your Health. 



60K. BO Jt 100‘s: Less [han 0,01 rng/'iaf. 0.001 mig. nucotifre. 

SOFT PACK FILTER, MENTHOL 1 mg. ''car". 01 mg mcaime. 
SOFT PACK 100’s FllTEfl. MENTHOL: 2 mg. *W\ 0.2 mg. notme, 
». per cigarcrta -by FTC method. 



